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THE WESTINGHOVSE ALTEBNATING CUBBENT STSTEH 
OE ELECTBICAL DISTBIBUTION. 
A great deal of atteDtion has been excited among 
electricians by the development of the commercial use 
of the alternating current for heating, lighting, and 
power. In the first days of electric lighting the only 




§^N^^\ 



Eig. l.-CONVEBTEB AND CONVEBTEB CASE. 

specific application of the alternating current was for 
the supply of the Jablocbkoff candle, whose construc- 
tion precluded the use of the direct current. The 
names of the two types of current sufficiently describe 
them. One current alternates, or changes indirection 
continually. The alternations may be 250 per second, 
but vary greatly in different types. The other current 
is always in tlie same direction, though it may vary in 
Intensity so as to strongly pulsate. 
In the Buccessful development of central station elec- 



trical distribution, electrical engineers have been con- 
fronted by a dilemma. Considerations of safety to life 
require the use of a low tension circuit where there is 
any possibility of human beings touching the wires. 
Considerations of economy iu the use of copper require 
the use of a high tension circuit to enable small wire to 
be used, thus avoiding the heavy capitalization repre- 
sented by large leads. The dilemma has been solved 
by the alternating current converter system. Small 
leads forming an element of a high tension circuit are 
used in the streets and subways, while in buildings 
where the length of wire is comparatively slight a low 
tension circuit is introduced. All this is rendered pos- 
sible by the converter. The latter is simply an induc- 
tion coil. All who have seen a coil receiving a battery 
current of low initial electromotive force and develop- 
ing therefrotu an electrical tension that will produce a 
spark through many inches of air, and that will perfo- 
rate glass of considerable thickness, can readily con- 
ceive of the reverse role being played. A current of 
high initial electromotive force can be converted into 
one of far higher intensity and low initial tension. 

When it was first proposed to use converters in elec- 
tric distribution, the inventors, Gaulard & Gibbs, 
placed them in series on a closed circuit. The counter 
electromotive force of the system made it economically 
a failure. Then it was proposed to place the convert- 
ers in parallel between the two leads, and to leave the 
latter open at the ends. This solved the problem, and 
made the counter electromotive force an essential ele- 
ment in the economy of the process instead of an ob- 
stacle thereto. The Westinghouse system is an excel- 
lent exponent of the alternating current installation. 
It includes a complete series of appliances, from cen- 
tral station dynamo to the customer's individual con- 
verter and meter. Its leading features, as here illus- 
trated, give an example of the most advanced alternat- 
ing current system. 

The Westinghouse dynamo. Fig. 3, is of exceedingly 
simple type, not having even the complication of a 
commutator employed in ordinary direct current gene- 
rators. It includes a field excited by a small direct 
current generator, shown in the background upon a 
pedestal. Sometimes this exciting dynamoi is con- 
nected directly to the main armature shaft. The field 
contains an even number of cores, varying in number 



in different machines, placed radially as shown, so 
wound that the cores terminate alternately in a north 
and in south poles. 
The armature, wound in a series of coils correspond- 




Eig. 2.-DETAIL OE CONVEBTEB. 

ing in number with the poles of the field, is shown in 
Pig. 5. These coils of insulated wire are wound in 
opposite directions, as shown by the arrows, and lie 
upon the face of the armature core, all in one series, 
and one layer in thickness. Their two terminals are 
carried out along the axle and connected respectively 
to two insulated rings, whence the current is taken 
by brushes. The armature core is perforated and lami- 
nated, and by wings at the ends within it is perfectly 
(Continued on page 120.) 




Fig. 8.-WE8TINOE0TrSE DTVAHO AND EXCITEB-l 500 CANDLE FOWEB. 
THE ALTEBNATIira CITBBEKT STSTEM OP ELECTBIC LIOHimO. 
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THE PANAMA CANAL- A NEW FBOJECT FOB ITS 
COHFLETION. 

The indications are that another effort will goon be 
made to complete the great work, and perhaps on a 
new basis. 

An intelligent correspondent who visited the canal 
works several months ago found the machinery scat- 
tered about, rusted, covered with dirt, and fast going 
to ruin. About that time a commission was appointed 
by the French government to visit the locality, inspect 
the machinery, and report upon its condition. The 
people in charge set immediately to work to collect, 
arrange, and paint the mechanisms. They suc- 
ceeded so well that the commissioners are reported as 
expressing themselves as agreeably surprised to find 
things in such good order and so well cared for. Our 
correspondent himself saw the wonderful effects of the 
paint. He said it made the old irons look brand new. 

The project now brought forward for completing the 
canal is to imitate at> far as possible the condition of 
the Nicaragua Canal route, namely, to create a large 
inland lake, to occupy the high center of the isthmus, 
with short sea level canals as approaches to the lake. 
Locks will be used to raise the ships from the levels to 
the lake. 

This new plan is the proposal of M. Santereau, and 
it is claimed it can be realized at an expenditure of one 
hundred millions of dollars. 

M. Santereau's scheme is to construct a canal that 
would allow of the swift and easy passage of vessels, 
and would render healthy and habitable a large area of 
land that at present suffers from the juxtaposition of 
swamps and marshes. The project, in short, is to 
make a lake in the interior by means of the water from 
the river Chagres. It would cover the unhealthy 
swamps that at present render the surrounding land 
uninhabitable, and would enormously increase the 
value of the 500,000 hectares of land owned by the 
Panama Company. As this lake would be 24 kilo- 
meters in length, it would only be necessary to cut 
50 kilometers, and nothing would impede the course 
of vessels along this waterway but the strong double 
chamber lock that would be built at each end. As the 
nnmerous projected and, it is afflriued, impracticable 
locks in M. De Lesseps' canal would be done away with, 
M. Santereau has practically achieved the end that has 
long been sought after of designing a level canal. Its 
advantages are believed to be so numerous that the 
Societe Internationale d'Etudes, which has been 
formed for working M. Santereau's scheme, is receiv- 
ing support from engineers and from the financial and 
manufacturing centers of France. 
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ANNUAL BEFOBT OF THE COHHISSIONEB OF PATENTS. 

The annnal report of the Hon. C. E. Mitchell, Com- 
missioner of Patents, to the Senate and House of 
Representatives, required by law to be presented dur- 
ing the month of January of each year, has just been 
duly filed for 1889. It is an able document, clear in 
statement and encouraging in the results set forth. 
The year 1889 shows a higher degree of prosperity than 
any preceding period. The number of new applica- 
tions made during the year for patents, etc., was 40,575, 
being nearly 5,000 more than any previous year. The 
number of patents erranted was 24,158. The cash re- 
ceipts were $1,281,728, the expenses $1,052,955, leav- 
ing a surplus of $228,773, which was turned over to 
the Treasury and applied to the credit of the patent 
fund, which has now reached the handsome figure of 
$3,631,670. 

The Commissioner calls the attention of Congress to 
several important subjects on which immediate legisla- 
tion is urgently needed. The enlargement of the Pat- 
ent Office is indispensable. He says : 

" The present situation is most deplorable. Almost 
literally speaking, the Patent Office is crowded into a 
corner of the noble building which was paid for by its 
patrons and which bears its name. 

" I can add nothing to what has been said by my pre- 
decessors, except perhaps to enter a little more into de- 
tail in setting forth the overcrowded condition of the 
office. The room occupied by Division XXVIII has 
nineteen by twenty-three feet of fioor space. In it are 
nine desks, occupied by nine men and women. In addi- 
tion to the desks are book and file cases arranged against 
the wall and extending upon all sides of the room. In 
the room occupied by Divison V the floor space is 
thirty-five by twenty feet in extent. In it are ten 
desks, occupied by ten persons. Book and file cases 
extend around the room on every side. These instances 
differ only in degree from nearly all the rooms devoted 
to the business of this bureau. 

'' The subject to which I am now directing attention 
is one in which the deepest interest is felt by inventors 
and by the very large portion of the American people 
who are directly or indirectly interested in inventions. 
There is a widespread feeling that the large excess of 
fees over expenses should be devoted to affording facili- 
ties for the conduct of the business. I urgently re- 
quest that relief be afforded for the overcrowded con- 
dition of the Patent Office." 

In respect to the general work of the office, which 
for several years has been greatly delayed, Commis- 



sioner Mitchell has succeeded in bringing it up nearly 
to date, notwithstanding the increase of business. 

" This comparatively satisfactory condition of the 
work has been brought about by almost heroic efforts 
on the part of the examining corps, who take pride in 
the good name of the office, and who spare no labor 
within office hours or out of office hours to second the 
efforts of the Commissioner in bringing up the work. 
But the limit of possible attainment with the present 
force of employes seems to be practically reached.'' 

The Commissioner urgently recommends that the 
work of preparing abridgments of patents may be re- 
vived and completed. 

" In the first place, it would be of the greatest value 
in facilitating the labors of this office by lessening the 
work of examiners, and, excepting as the number of 
applications should greatly increase in the future, 
would permit of a decrease in the number of the force. 
It would also be the means of preventing the granting 
of worthless patents through the failure to discover apt 
references — a failure which must result in a certain 
small percentage of cases so long as examiners are de- 
prived of the most efficient means of conducting their 
investigations. It would enable the patrons of the 
office to prepare their cases intelligently, and by en- 
abling them to readily ascertain the state of the art 
pertaining to a supposed new invention would in avast 
number of cases cause the withholding of applications 
which now take up the time of examiners to no useful 
purpose. It would to a very great extent transfer the 
work of examination from the Patent Office to the 
offices of attorneys, and thus afford great relief in the 
present overburdened condition of the examining 
divisions. It would enable patentees and manufac- 
turers to definitely understand the extent of their 
rights as secured by patents, and by disseminating 
knowledge of what has been done in all the various 
arts, would prevent inventors from traversing the 
ground occupied by predecessors in their noble pursuit. 
It would be remunerative to the government, because 
such a digest would meet with a ready sale among in- 
ventors and manufacturers, and the entire cost of its 
preparation and publication would soon be reimbursed. 
And, finally, it is indispensable if the United States 
would keep pace with other nations in whatever per- 
tains to the development of its patent system. 

" All the inventions patented in Great Britain are to 
be found in a summarized form in classified abridg- 
ments, the value of which cannot be overestimated.'' 

The. incongruity of that portion of our law relating 
to foreign patents and the hardships suffered by 
American inventors in consequence thereof are pre- 
sented forcibly and at considerable length. We are 
obliged to abbreviate. 

" Section 4,887 of the Revised Statutes provides that 
ever}' patent granted for an invention that has been 
previously patented in a foreign country shall be so 
limited as to expire at the same time with the foreign 
patent, or, if there be more than one, at the same time 
with the one having the shortest term. 

"A law which obliges the Commissioner to place the 
seal of the United States Patent Office upon letters 
patent for American inventions which state that for- 
eign patents must be examined and foreign laws con- 
sulted in order to ascertain when the American patent 
will expire, should be banished from the statute books. 
Aside from its being un-American in its nature, it works 
the greatest hardship to American inventors. By rea- 
son of it the pecuniary value of the American patent is 
always greatly impaired and is often substantially de- 
stroyed. It is not an uncommon occurrence for ne- 
gotiations for the sale of important patents, involving 
large sums of money, to fall through because of the un- 
certainty that surrounds the duration of the grant, in 
view of foreign patents first obtained for the same in- 
vention. Again, the law as it now stands operates in 
favor of foreign countries by inducing inventors to con- 
fer their inventions gratuitously upon foreign nations 
rather than run the risk of impairing their domestic 
patents by complicating them with patents secured 
abroad. Thus the law, which is believed to have been 
originally enacted for the purpose of putting a limit to 
the privileges conferred upon foreign patentees, has in 
its. operation become a standing menace to American 
inventors. I believe that all competent persons who 
have given attention to the subject agree that future 
patents for American inventions should be granted for 
the full term of seventeen years provided by statute, 
whether or not a patent has been previously obtained 
in a foreign countrj'. I most earnestly recommend that, 
at least as to American inventions patented hereafter, 
section 4,887 of the Revised Statutes be modified so as 
to prevent a foreign patent previously obtained from 
affecting the duration of the American grant." 

In subsequent numbers we shall refer to other im- 
portant recommendations offered by the Commis- 
sioner. 
The following eloquent tribute to the value of the 

patent laws and the labors of inventors forms the con- 
clusion of the report : 
" The place of the Patent Office among governmental 

agencies is as unique as it is important. It is con- 
cerned neither with the collection nor th« expenditure 
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of the ordinary public revenues. Unobtrusive and un- 
sensational in its work and methods, it asks nothing of 
the Treasury excepting moneys which its patrons con- 
tribute, and nothing of Congress excepting measures to 
secure its highest efficiency. As it enters upon the 
second century of the system which it administers, the 
distrust which has existed to some extent of its func- 
tions has happily passed away. 

"The triumphs of American invention have attracted 
universal admiration, and the conspicuous demonstra- 
tion of their importance and usefulness has turned' dis- 
trust to confidence. I verily believe that no law or legal 
system 'in any age or any land has ever wrought so 
much wealth, furnished so much labor for human 
hands, or bestowed so much material blessing in every 
way as the American patent system. If the first inter- 
est of humanity is employment, in no respect does the 
patent system so convincingly vindicate itself as in its 
tendency to enlarge the scope of remunerated toil. For 
just as the Western Territories— now, for the most 
part, happily elevated to statehood — have by inviting 
immigration reduced the fierceness of competition in 
the ranks of the established industries, eo the new 
realms of industry that have been brought into being 
by American inventors have supplied millions of men 
with remunerative labor who would otherwise be com- 
peting for underpaid employment in the overstocked 
labor markets of the old-fashioned industries. 

"But the territories of American invention know no 
Pacific sea. Their farther bounds expand as their 
hither borders are occupied. Illimitable in extent and 
inexhaustible in resources, they will yield up unimagi- 
ned treasures of invention in all the coming centuries, 
just as they have done in the hundred years of marvels 
whose recorded story, drawing toward its close, is at 
once the tribute and the glory of the American patent 
system. 

"Respectfully and yet urgently I invoke the good 
offices of Congress in behalf of justice to the Patent 
Office. : 

" Very respectfully, your obedient servant, 

"C. E. MiTCHEiiL, Commissioner." 



HOW TO F1TBI7T DBINKING WATER. 

BT PROF. PSTSB T..AUBTBN, PH.D., r.C.8. 

Next to air, water is the most immediate necessity of 
human life. Without air one can exist but a few mo- 
ments ; without water life cannot be prolonged more 
than a few days. The human body is largely composed 
of water, being about seven-eighths by weight of this 
SKbstance. Water is being continually eliminated from 
the body in proportion to the amount that is taken in. 
This averages, including what is contained in our more 
solid food, at least two quarts a day. It is the agent 
by which the functions of the body are carried on, sup- 
plying many of its various wastes, and giving material 
for its processes. Indeed, a human being may be almost 
described as an animated pipe. Water is drunk pri- 
marily because it is water, and a certain amount of it 
must be daily taken into the system. It almost always 
contains extraneous matter, and this extraneous mat- 
ter may or may not be harmful. The more nearly 
drinking water approaches to perfect purity, aside 
from a certain amount of dissolved gases which impart 
to it a slight pungency of taste, the better will it fulfill 
the office of a solvent in the body ; the more easily will 
it be assimilated, the more easily will it pass or osmose 
through the membranes, and the greater will be the 
amount of solid substances that it will dissolve and 
eliminate. 

Aside from the freedom of a water from dissolved 
mineral matters, which make it "hard'' or impart 
other properties to it, water may contain certain dele- 
terious matters, which may cause it to become the 
means of imparting to those who drink it serious func- 
tional disorders, and often fatal diseases. It might be 
thought, in view of the care that is usually exercised 
in peeling, cleaning, and otherwise carefully preparing 
before eating vegetables dug out of the earth, as well 
as those that are not, that considerable care would be 
exercised in purifying the water that is drunk. But 
this is not generally the case. The ordinary surface 
well is a hole dug in the ground, and the water that 
oozes into it usually contains the dissolved impurities 
of the soil, putrefying vegetable and animal remains, 
as well as the pollutions from leaching cesspools and 
other similar abominations. So long as it is bright and 
sparkling it is considered both palatable and safe. But 
scientific investigation has shown that the sparkle of a 
water may be due to an excess of dissolved carbonic 
acid gas, and this condition may be the result of the 
putrefaction of organic matter ; and that even when 
elear, sparkling, and palatable, water may still be su- 
perlatively dirty and deadly. 

Biological investigation has established the fact that 
many diseases, such as typhoid fever, for instance, may 
be imparted by minute organsims popularly known as 
" germs," or more scientifically as " microbes." These 
minute organisms are given off by the patient suffering 
from the disease; and when they are transmitted to 
others, which happens in many ways, and very fre- 
quently by the af^ency of water as a conveying medium, 
they take np their abode Ik varieus organs of the 



human system. There, when the conditions are favor- 1 
able, they develop, and live at the expense of their host, | 
causing the functional disorders known as disease. 
Many sad instances of the effects caused by drinking 
polluted waters could easily be adduced. Water that 
is free from such pollution, but is simply turbid from 
suspended matter, as clay and the like, is unpalatable 
from its repulsive taste and appearance. 

During the last few years the subject of water purifi- 
cation has received much attention, and successful 
methods have been introduced for filtering and purify- 
ing water on a large scale. Filtration on a small scale, 
while successful in many cases, comes, as a rule, under 
what is at present alleged to be housekeeping, and 
the success or failure of the method will, therefore, 
often depend entirely on the operative ability of some 
crude specimen of domestic home rule, a form of des- 
potic government which has attained an extremely 
luxuriant growth in this country. 

While I do not wish to undervalue any of the ex- 
cellent small filters now on the market, I desire to 
explain a simple method by which any housekeeper of 
average intelligence can make an inexpensive contri- 
vance which will do its work in a way not easily sur- 
passed either in results, efficacy, rapidity or simplicity 
by any filter that can be bought. Such a filter can be 
set up in a short time at any place, and will be found 
particularly useful when one is away from home ; for 
then special appliances are not always easy to obtain. 

My attention was directed to this subject several 
years ago, and after some experimenting a simple ap- 
paratus was devised. Since then I have continued to 
experiment on this subject, and am more fully con- 
vinced than ever of the practical utility and efficiency 
of the method. 

It has been known for many years that the addition 
of a minute amount of alum to a water containing bi- 
carbonate of lime in solution (and most natural waters 
contain more or less of this substance) will cause the 
formation of a gelatinous precipitate. This precipi- 
tate entangles and collects the suspended matters and 
germs, forming coagulated or agglomerated masses 
which are easily removed by simple filtration. Waters 
containing clay or mud which is so fine that a me- 
chanical filter cannot remove it, when treated with a 
small amount of alum can be filtered perfectly clear 
through a coarse filter. The alum 'thus added is not 
left in the water, but is removed by the filtration, for 
its active constituent, the aluminic sulphate, is decom- 
posed and precipitated by the action of the dissolved 
bicarbonate of lime. This should be well understood, 
although if a minute amount of alum were left in the 
water its eflfects would not be noticeable, and even if 
present in larger amounts, it would not be at all 
dangerous. 

The method of filtration is simple in the extreme. 
An oil bottle or any long, narrow-necked bottle serves 
for the filter. Tie around it a string soaked in kero- 
sene, about half an inch from the bottom, set the 
string on fire, and hold the bottle bottom up. When 
the string is burnt out, the bottom of the bottle is 
thrust into cold water. If properly done, this causes 
the bottom of the bottle to split ofif evenly. The rim 
of the glass should now be burred off a little with a 
round file to remove any sharp edges that may be left. 
The bottle is then thoroughly cleaned and placed neck 
downward in a convenient support, as, for instance, 
through a hole bored in a shelf, or it may be allowed 
to stand in a wide-mouthed bottle, resting by its 
shoulders on the rim of the mouth. A small handful 
of cotton wool is now thoroughly wetted by squeezing 
it in water, and shreds of it are dropped into the bot- 
tle until a layer about two inches deephas been made. 
The shreds should be dropped in carefully, so as to dis- 
tribute them evenly, and not to let them pile up in the 
middle or at the sides. When enough cotton has been 
dropped in, a; cup or two of water is poured in and the 
bottle gently tapped. This consolidates the mass and 
finishes the making of the filter-bed. 

The amount of alum needed to coagulate the water 
sufficiently for filtering need not, as a rule, exceed two 
grains to the gallon, and in many instances may be less, 
but in certain cases of very dirty waters, such as that 
of the Mississippi River, the amount of alum may be 
increased to four or even six grains per gallon. The 
alum is best kept in a solution of such a strength that 
a teaspoon ful of it will contain a grain. To save 
trouble, the following prescription will enable one to 
get enough of the solution put up at any apothecary's 
to last for a considerable time : 

R. Alum ftr.128 

Aqatediet S xvi. 

M. ft. eolutio. 

I may add that the expense of this prescription, in- 
cluding the bottle, should not exceed fifteen cents. 

The treatment and filtratioH of the water is best 
done as follows : 

A gallon of water is placed in a clean tin pail and 
two teaspoonfuls of the alum solution are added. It 
will save time to make, once for all, scratches on the 
inside of the pail, showing the height of one, two, or 
more gallons of water. It is then well stirred and 
mixed with a clean tin dipper. It is best to keep this 



pail and dipper for this use alone. They should be 
kept scrupulously clean, and frequently well scoured 
with sapolio or a similar kind of soap. After mixing, 
the water is allowed to stand five or ten minutes, and 
then poured, by means of the dipper, into the filter. 
It will run through rapidly if the filter-bed has been 
properly made, and will be as clear as crystal, and not 
seldom will form an astonishing contrast with the 
original water. The first half pint of the water pass- 
ing through should be rejected. The filtered water 
may be caught in a pitcher or in any other convenient 
receptacle. A filter-bed will last a day, but it is not 
advisable to use it longer. Each day the used filter- 
bed should be thrown away and a fresh one prepared. 
The method may, of course, be applied to any of the 
many filters in use, by simply adding to the water to 
be filtered one or two grains of alum to the gallon. It 
will be a poor filter, indeed, that will not filter clear 
after this addition. 

Of late, attention has been directed to the latent 
dangers in ice. It has been found that this apparently 
harmless and attractive substance may fairly reek with 
disease germs and filth of all kinds. Unless it is known 
from whence the ice comes, its use may be more dan- 
gerous than the use of water. Ice is sometimes derived 
from water which no one would think of drinking, as, 
for instance, from ponds in cemeteries and from rivers 
in the neighborhood of sewer outlets, and as a result 
may be indescribably foul. Aside from the danger of 
germs lurking in ice, there is risk in the indiscreet use 
of water cooled to an abnormally low temperature, 
since functional disorders are often caused by the 
drinking of very cold water. No water is so refreshing 
as that of a mountain spring, and one reason of this is 
that its temperature is just right. It is well to take 
hints that are given by nature, and the hint that 
the best temperature of drinking water is about 
fifty degrees Fahrenheit is a good one, and worth fol- 
lowing. 

I would suggest — and I am sure that every one who 
tries it will be more than satisfied — that the filtered 
water be caught in stoppered carafes, or, what is just 
as good, carefully cleaned sherry bottles stoppered with 
new, clean corks, and that these bottles filled with 
water and carefully stoppered be placed in the refrige- 
rator for several hours. By putting half a dozen such 
bottles filled with water in the refrigerator and re- 
placing them with others as they are taken out, a sup- 
ply of clean, filtered water of a satisfactory and safe 
degree of coolness may be kept continually on hand. 

The use of this simple method of purification of water 
will, I am certain, prevent many a case of sickness and 
not a few deaths, and it is so simple, cheap, and effica- 
cious that any one can make a success of it. 



An Oxyeen Ezploalon. 

An accident which occurred in Lexington, III., gives 
sad emphasis to the necessity for care in conducting 
chemical experiments. Professor J. Jess, of the high 
school, started to make oxygen for his chemical class. 
He used as a retort a piece of gas pipe eight inches 
long and two inches in diameter. On applying heat 
for a short time an explosion occurred and the retort 
blew up like a bomb shell. The room was wrecked. 
Professor Jess and several others were terribly injured, 
while about twenty were included in the list of 
wounded. 

The probabilities are that the chemicals were im- 
pure. About twenty years ago a similar accident 
happened at the School of Mines, Columbia College. 
The experimenter had by mistake mixed sulphide of 
antimony, instead of binoxide of manganese, with 
chlorate of potash. On applying heat the mixture in 
the retort exploded and the experimenter's sight was 
permanently destroyed. Oxygen can with perfect 
safety be generated in a glass retort, fiask, or test tube, 
but the mixture of chemicals should always be tested 
by heating a small quantity in the bottom of a test 
tube. If it evolves oxygen quietly, the oxygen mixture 
may be considered correctly made. Sulphide of anti- 
mony and binoxide of manganese are so similar in ap- 
pearance that the mistake described above is one 
always liable to happen, and the result is practically 
gunpowder or worse. Organic matter or sulphur may 
bring about a similar result. 



Steam Navlsatlon on tbe Nile. 

A new Egyptian association has been formed, styled 
the " Thewflkieh " Company, who are the owners of a 
number of steamers which have been specially fitted 
for a regular service of passengers desiring to ascend 
the river from Cairo to the first cataract, visiting the 
antiquities on the banks. The formation of this com- 
pany has been sanctioned by a decree of the Khedive, 
who has just inaugurated the operations by a personal 
visit on board the steamer El Khedevie. The saloon, 
ladies' boudoir, smoking room, and all parts of the 
steamer are illuminated by 80 electric lights of a total 
power of 2,500 candles, and the decorations of the 
apartments are of the most elegant and luxurious 
character. Messrs. H. Gaze & Son are appointed 
agents in Europe, Egypt, and America for the 
pany. 
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AN IHFBOVED TOOL AND HANDLE. 

The accompanying illustration represents a combined 

tool and handle for use in screwing ceiling hooks, etc., 

to place, and also to clamp a saw or auger for sawing 

or boring above the operator's head. The invention 

has been patented by 
^^^ •/ Mr. Horatio Barnett, of 
Malvern, Ark. Fig. 1 
is a perspective view of 
the tool clamping an 
auger, and Fig. 2 shows 
the head with a screw 
eye clamped therein, 
Fig. 3 showing a further 
detail of the head, 
while Fig. 4 represents 
the use of the tool for 
placing articles on or 
removing them from 
high shelves, by means 
of the hook on the stuall 
end of the handle. In 
the larger end of the 
handle is a longitudinal 
slot, forming two spring 
jaws, in the inner faces 
of which are produced 
angular recesses adapt- 
ed to grasp the rectan- 
gular shank of a tool. 
To hold the tool rigidly 
a clamp is employed, adapted to slide upon the enlarged 
end of the handle, the clamp consisting of two straps 
having their ends united by set screws, whereby the 
clamp is made to bind the jaws against the article. 
This implement may also be utilized in topping, trim- 
ming, and pruning trees, vines, etc. 

* « ■ » » 

AN IHFBOVED TOY FOB CHILDBEN. 
The accompanying illustration represents a wheeled 
toy so made that a figure, a pin-wheel, or other orna- 
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BABNETT'S TOOL AND 
HANDLE. 




vented from withdrawal by the attachment of a band 
or ring or screwing a nut thereon. 



AN IHFBOVED SUNSHADE HAT. 
A hat having an umbrella-like sunshade, adapted to 
be conveniently expanded to afiford shade and to allow 
the free circulation of air about the head, while it may 
be easily collapsed to present the appearance of an or- 
dinary hat, is shown in the accompanying illustration, 
and forms the subject of a patent issued to Mr. Stephen 
B. Bartine, Pleasant Plains, Richmond County, N. Y. 
Rising from the inner band portion of the hat is a 
skeleton crown of curved reeds, wires, or rods, secured 
to the band portion and tied together at the top, this 
inner crown being covered with netting or thin fabric. 
Above this crown is held a second one, similarly com- 
posed of curved reeds, etc., attached at their lower 
ends to the band portion, and at their upper ends to 
a ring. To this outer skeleton crown is secured the 
sunshade, composed of reeds, wires, or rods, tied to the 
ring to stand out like the ribs of an umbrella, and cov- 
ered with some heavy textile material, supporting 
braces being hinged to the rods holding up the sun- 
shade and to the band portion of the hat. These 
braces are each made in two parts or sections hinged 
together, rings or keepers being placed over the hinged 
portions ioining the sections when the shade is spread 
to hold the sections in line with each other to brace the 
ribs of the shade. A modified form of brace for the 
sunshade is shown in the small view. Upon shoving 
these rings or keepers away from the joints of the 
sections, the collapsing of the shade is effected by 
means of a draw cord passed around the hat through 
rings secured to the braces, this cord being tied and 
covered by an outer band buckled or tied upon the 
outside. Short plates in a suitable hem in the shade 
covering for each rib section cause the outer covering 
to form even and regular folds between the ribs when 
the shade is collapsed, so that the outer portion of the 
hat will then lie smooth and present a fiiiished a.ppear- 
ance, as that of an ordinary hat, such a hat when com- 
plete being designed to weigh only from two and a 
half to three and a half ounces. 



WALLACE'S TOY. 

ment will be revolved as the toy is drawn forward or 
pushed backward. It has been patented by Mr. James 
Wallace of No. 1845 Wylie Street, Philadelphia, Pa. 
At the center of the axle is a circular opening, and 
upon each end a drive-wheel is loosely mounted, the 
hub of one wheel extending some distance inward and 
having a pinion attached thereto. The pin-wheel or 
other ornament is attached to the upper surface of a 
block whose under face has a horizontal spur-wheel 
adapted to mesh with the pinion, the block being 
mounted to revolve horizontally in the axle, with the 
spur-wheel, by means of a sleeve or post loosely fitting 
in the central opening of the axle. This post extends 
below the lower collar of the axle opening, and is pre- 




on to the upper end of the ridge of the next following 
shingle. This shingle can be readily laid on a roof by 
an ordinary workman so as to give thereto a very at- 
tractive appearance, and its shape is such as not to un- 
necessarily stretch the metal if made by a press. The 
lock permits of all necessary contraction and expan- 
sion, thereby preventing the bottom from cupping up 
in the center, and the lock can be used for a valley as 

4^ 



AN IHFBOVED BAILBOAD TIE AND CHAIB. 
A metallic railroad tie and chair, from which the rail 
may be readily removed, or wherein the tie maybe con- 
veniently detached when desired, and which is designed 
to hold the rails firmly in contact with the tie, is shown 
herewith, and has been patented by Mr. Isaac Brown, of 
Swatara, Schuylkill Co., Pa. Fig. 1 is a side elevation 
of the tie, partly in section. Figs. 3 and 3 representing 
slight modifications. Fig. 4 shows two opposed key 
clamps adapted for insertion in the chairs and for con- 
tact with the rails. Fig. 5 representing the application 
of the improvement. The tie and the chairs are pre- 
ferably integral, and may be made of a single piece, or 
in two sections, as shown, the latter form being more 
particularly advantageous for use where there are a 
number of tracks close together, rendering it difficult 
to introduce or withdraw a f ull-leugth tie. The chair 
consists of a base section slightly raised above the 
body of the tie, and a post projected upward from each 
end of the base, leaving room to neatly accommodate 
the flange of the rail. For T rails, the bottom of the 
chair between the posts is flat, while for double-headed 
and bull rails the surface is concaved to accommodate 
the contour of the rail. There is a key hole slot con- 
nected with an intersecting upper semicircular trans- 
verse opening, in each post of the chair, the key clamps 
shown in Fig. 4 being adapted for insertion into the 
key hole slots of the chairs, and each having a hori- 
zontal body portion adapted to contact with the upper 
surface of the rail base and with the web of the rail. 
One of the clamps has a shank on its inner face, inte- 
gral with which is a horizontal rod with threaded ex- 
tremity, adapted to pass out through the key hole .slot 
in the outer post of the chair, when, by means of a 
lock nut, both clamps are made to bear firmly against 
the rail when it is seated in the chair. In order that 
the rail need not be raised very high to remove the tie, 
the posts of the chair may be so shortened that a por- 
tion of the cylindrical surface of the clamp body will 
be exposed. 



BABTINE'S SUNSHADE HAT. 



AN IHFBOVED UETALLIC SHINOLE. 
The accompanying illustration represents a new 
form of metallic shingle patented by Messrs. Thomas 
Toner and John E. Carroll, of No. 32 North Fifth 
Street. Philadelphia, Pa. Fig. 3 is a perspective view, 
and Fig. 2 a sectional end view of a shingle. Fig. 1 re- 
presenting a roof thus covered. The shingle has a 
ridge-shaped central body part, and is folded upon itself 
on one outer edge to form a V-shaped ridge, the metal 
being continued out to form a nailing flange. On the 
other edge of the body is an upwardly extending in- 
clined flange, with a channel formed on its outer edge. 
The entire shingle is made of one piece of sheet metal 
bent to the form desired, and its upper end has a short 
flange, and projections to prevent water driven up on 
the shingle from passing to the wood or being drawn 
up by capillary attraction. On the lower end of the 
shingle is formed a Y-shaped saddle, adapted to fit 




TONEB & CABBOLL'S UETALLIC SHINOLE. 

well as a single lock, thus giving the workman less 
trouble to adjust the valley shingles. The male por- 
tion of the lock has a catch basin to interrupt all mois- 
ture that may accumulate under the cap, and prevent 
it from finding its way to the nailing flange below. 

Samples may be seen at the ofHces of the patentees. 
■■ ^ < ■ » » 

A BIDGE AND HIF COVEBINO FOB BOOFS. 
A new article of manufacture, consisting of a special 
form of plates which may be easily and conveniently 
applied by the roofer, as a ridge or hip covering or as a 
corner finish, is shown in the accompanying illustra- 
tion, and has been patented by Messrs. Thomas Toner 
and John E. Carroll, of No. 33 North Fifth Street, 
Philadelphia, Pa. Fig. 1 is a perspective view show- 
ing the application of the plates, of one of which 




TONEB ft CABBOLL'S BID6E AND HIF COVEBING FOB 
BOOFS. 

Fig. 3 is a plan view. Fig. 4 showing a sectional 
side elevation, and Fig. 3 a transverse section. One 
end of the plate is bent under to form a bottom flange, 
and the other end is partly doubled up and bent over 
the top to form a flange adapted to be engaged by the 
bottom flange of the next following plate. The end of 
the plate, after leaving the doubled-up flange, is bent 
downward to form a flange to be secured by nails to 
the part of the building on which it is used. The bot- 
tom flange is narrower in the middle than at the outer 
ends, to facilitate bending it under, and the sides of 
each plate are bent under to increase their strength. 
From its peculiar form of lock this cover can be used 
on all kinds of hips and ridges. 




BBOWN'S BAILBOAD TIE AND CHAIB, 
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A NEW AEBIAL AFFABATUS. 

Although men have long been seeking a practical 
method of navigating the air by utilizing the power of 
the wind, the problem remains still unsolved, and we 
present to our readers one of the most recent efforts in 
that direction. Indeed, it is doubtful if there ever was 
a time in former years when the minds of so many men 
were attracted to this subject as at the present day, 
and the records of the Patent Office bear ample evi- 
dence that inventors are fully alive to the vast import- 
ance of the field which this subject presents. Among 
the latest of the patents in this line is one which forms 
the subject of our illustration, issued to Dr. David 
Thayer, of Boston, Mass., being for " an apparatus for 
navigating the air, and for towing vessels and vehicles 
over water and land." The 
inventor styles it an aerial 
railway, operated by two 
forces — the oblique impact 
of the wind upon the sur- 
face of aero-planes or Ijites 
and the resistance to this 
force of a drag at opposite 
ends of three or more 
draught lines. The drag, 
when traversing over the 
land, is to consist of wheels 
and axles with a brake, for 
which heavily laden sledges 
are to be substituted when 
traversing ice fields, it be- 
ing suggested that excel- 
lent means will be thus af- 
forded for the exploration 
of the polar zone. In the 
water the drag may consist 
of one or more boats, or a 
raft of logs, as shown in 
our illustration. The aero- 
planes or kites may be mul- 
tiplied as desired, and bal- 
loons are attached to them, 
to keep them aloft in the 
absence of wind. To the 
right and left of the cen- 
tral broad kites are nar- 
rower ones styled wings, to 
the outer edges of which 
brace ropes are attached, 
the steering being effected 
by flexing these wings by 
means of the brace ropes. 
To lessen or increase the 
altitude of the series of 
kites, their lower edges are 
connected by halyards with 
the car in which the pas- 
sengers ride, whereby the 
inclination of the aero- 
planes may be regulated. 
This car is supported upon 
the draught lines, and may 
be suspended in any de- 
sired position up or down 
thereon, there being a sail 
on the front of the car 
adapted to carry it up on 
the lines to such a distance 
as required, and at least 
sufficiently high to avoid 
the touch of the waves, 
when it is firmly held there 
by means of a brake which 
grasps the cables or drag 
lines. If the voyage is in- 
tended to be a long one, it 
is expected that the drag 
will be sufficient to hold all 
the baggage and supplies. 

The inventor enumer- 
ates many objects of great 
importance which his 
aerial apparatus is design- 
ed to accomplish in the 
facility it affords for the 

crossing of land, water, ice fields, etc., and has been at 
great pains to illustrate a variety of forms of construc- 
tion, all, however, on the principles shown in our illus- 
tration. 

Tinting Incandescent Ijamp Bulbs. 

The following recipe is due to Mr. Arthur 8. Huey, 
of Minnaapolis : Prepare the glass by thoroughly wash- 
ing in soap and water and drying. Then dip in bath 
(made by beating up the whites of two eggs in one and 
a half pounds or pints of water, and filtering) and hang 
up to dry. Dissolve the aniline color in photographer's 
common collodion. Red or blue aniline will form clear 
solutions, while thegreensolution will require filtering. 
Yellow aniline forms a handsome color, but the sur- 
face of the glass presents a frosted appearance after 
the application. Violet and purple colors may be ob- 
tained by combining red and blue in d'.Ii'erent quanti- 



ties. When the solution is ready, dip the prepared 
glass bulbs therein, hang up to dry, and finally pass a 
current through the bulb for half an hour, that the 
heat thus generated may harden the coating of the 
collodion, or place in a current of air. The prepara- 
tion can easily be removed with alcohol or sulphuric 
ether, but is not affected by water. Experience has 
shown that the best results are obtained by not using 
too much aniline. Make the color light rather than 
deep, and apply two or three coats. 

1^ 1 1 1 ^ 

A Business man's Opinion. 
President Roberts, of the Pennsylvania Company, 
when asked lately as to his views concerning the pre- 
sent outlook, said : " It is a difficult time to judge of 




A NEW STTLE OF AE£IAL NAVIGATION. 

the future. If the question had been asked of me a 
year ago I would have said the outlook was poor ; but 
in less than three months activity began, and I 
ordered new cars, although there were 5,000 idle cars 
on our tracks. It is seldom that you can correctly 
judge the future ; but there is no reason why the 
manufacturers of the country, and especially those in 
iron and steel, should not have a very fair season. 
The outlook for railroad traffic is encouraging also. 
I have a notion, too, that we, as a nation, are about 
to become exporters of manufactured products to a 
larger extent than ever before. Our industries will 
now seek success outside of the domestic market, 
which they have heretofore depended upon. But our 
large and profitable domestic consumption gives us an 
advantage over older producing countries, where most 
luanufactured articles have to seek a market outside 
the home market." 



Patents as Investments. 

It has been said that the introduction of useful in- 
ventions seems to hold by far the mo&t excellent place 
among huipan actions. Unfortunately this, like many 
other truths, is not sufficient of itself to incite the in- 
ventive faculty. In these money-getting times mere 
sentiment succumbs to pecuniary gain, and when the 
value of an invention is called into question, it is not 
its moral or beneficial effect upon the community that 
is considered, but rather the more practical one of its 
influence upon the pocket. 

Do patents pay ? is a question often put, and fre- 
quently answered in the negative, but erroneously so. 
For the amount of money invested, there are few pro- 
perties that have paid more handsomely. Take the 

leading investments of the 
day, how many of them are 
gigantic failures ? 

Of course all patents do 
not pay, neither do all in- 
vestments in any kind of 
property ; but in these 
days of wild speculation, 
railroad bubbles, and bank 
failures, it may be very 
opportunely asked whe- 
ther $35, or a little over $3 
a year, paid to the govern- 
ment for a seventeen years' 
exclusive right in and to 
some useful invention, is 
not a promising invest- 
ment 1 It at least is not a 
very extravagant one. 

We all know of patents 
that have paid their mil- 
lions, but we do not all 
know of the many thou- 
sands upon thousands of 
patents which have real- 
ized for their owners 
amounts varying from 
$5,000 to $50,000 and up- 
ward. 

Contrast these realiza- 
tions and the paltry outlay 
required with other invest- 
ments, and where is the 
property which yields as 
large a return ? 

That many patents do 
not pay is not always the 
fault of the invention, but 
not unfrequently is due to 
the want of proper com- 
mercial management or to 
the clumsy form in which 
the icvention, perhaps a 
very meritorious one, has 
been ushered to the public. 
But even these patents ul- 
timately sometimes prove 
valuable, on account of the 
principle involved or some 
one particular construction 
or combination they cover, 
so that holders of subse- 
quent patents are com- 
pelled to pay tribute, and 
it is never safe to consider 
a patent worthless because 
it is dormant. Its day, 
after the lapse of years 
even, may come unexpect* 
ediy. 

Again, inventors fre- 
quently are at fault in not 
following up their inven- 
tions by fortifying the ori- 
ginal patent with subse- 
quent ones covering im- 
provements in matters of 
detail. Nor should repeat- 
ed failure discourage an 
inventor ; for if only one 
patent out of every ten pays, it will many times more 
than compensate for the cost of the ten. 

Not merely scientific men and mechanics, but men 
of leisure, will do well, then, to consider whether a 
patent, if only as a speculation, is not a cheap invest- 
ment, even if the weightier consideration of advancing 
the cause of science or adding to human comfort by 
even bo small a step be altogether discarded. — Ex- 
change. 

By Rail to Europe. 

The Russian government, it is said, will begin next 
spring to build its 4,500 mile railroad across Siberia. It 
is a big undertaking, and the estimated cost is $220,000,- 
000. This is an age when t "je cost of any project, how- 
ever enormous it may be, provided it gives promise of 
a reasonable profit, is no longer considered an ob- 
stacl*. 
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Tbe National Electric liiebtlns Aaaociatlon. 

Though the electrical generator and the science of 
electrical distribution have undergone a uuch quicker 
development than was the case with the steam engine 
in its early history, the promise of further economy, of 
more distant distribution from the point of generation, 
is so encouraging, indeed so evident, that the system 
may fairly be regarded as yet in its experimental stages. 
Every city, every considerable town, and many villages 
have their light and power stations. Enormous capi- 
tal has been invested, and still more awaits its oppor- 
tunity in the same direction. Because of this the nu- 
merous body of practical electricians composing the 
National Electric Lighting Association, which met on 
the 11th, 12th, and 13th of February, at Kansas City, 
devoted itself almost exclusively to economical genera- 
tion and distribution, the steam engine taking an im- 
portant part in the discussions, forming, as it does, so 
important a factor in the operation of an electrical 
plant. " Line Insulation,'' another factor in the gene- 
ral scheme, invited attention. So did " A Universal 
System of Central Station Accounts," looking to uni- 



cessary operating expenses, which will exist regard- 
less of tbe smallness of tbe load ; we must have for 
such a capacity plant not less than 5,000 lights, with 
an average income of $8 per light per year. This 
figure we may consider as our unit of operating capa- 
city. From this we can figure the increased earnings 
and profits for the larger number of lights connected. 
There exists practically a constant ratio of variable and 
fixed operating expenses. By variable expenses are 
meant those obtained on a variation in load and in- 
crease of business, fixed expenses referring to items re- 
maining practically constant. Fixed expenses may be 
said to be 75 percent of the whole, variable 35, if the 
business is doubled the expenses increasing only 25 per 
cent. Concluding, the author considered the use of 
Corliss or high-speed engine. As to the Corliss, there 
is excessive first cost, ponderous machinery, counter 
shafting, pulley, clutches, etc. He thought them to be 
unnecessary. The power should be obtained as di- 
rectly as possible from the engine. 

High-speed engines, though in piston speed not high- 
er than the Corliss — only in rotary speed— have shown 



formity in the bookkeeping. "The Cost of the Pro- a considerable development and a marked advance 



If the boiler house is placed at one corner of the 
station, the latter can be extended by increasing its 
length ; but if the boiler house is placed at the end of 
the station, the division wall should be made of brick 
and extend through the roof, entirely cutting off all 
wood communication between the station and the 
boiler room. 

The wires could be run from the dynamos diagonally 
upward to the roof timbers, thus clearing the trolley 
track, and thence under the monitor from beam to 
beam to the switchboard on the floor under the front 
end of the monitor which forms the wire tower. This 
switchboard would be at the end of the unavailable 
floor space used for belts, and being in the middle of 
the room is away from the walls, where any combusti- 
ble material is likely to be placed. It is important that 
the switchboard should be made of soapstone or other 
incombustible material. 

Though Mr. Edison was not present, the phonograph 
spoke for him, delivering, and loud enough to be heard 
throughout the hall, an address previously delivered 
into it in his New Jersey laboratory. 

^—^— — — » < • > » 



duct of Central Stations " laid down a standard of 
measure ment — though only a temporary one— by 
which these, wherever located, could estimate the rela- 
tive economy of their several plants. 

Perhaps the two most important papers, as discussing 
the general subject of economical construction and 
maintenance of central stations, were " Development 
of Generating Stations for Incandescent Light and 
Power," by C. J. Field, of New York, and " Construc- 
tion of Central Stations," by C. J. Woodbury, of Bos- 
ton. 

In the flrst of these the author began by summariz- 
ing what he thought to be the most important consid- 
erations in putting together and ordering a plant. 
Here are some of them : 
Safety and reliability of operation. 
Economy. 

Division of the generating power into tbe proper 
number of units for efficiency. 
Adaptation for furnishing power as well as light. 
To illustrate, be took a model plant set up last au- 
tumn for the distribution of incandescent light and 
power. The boilers and engines are on the ground 
floor, engines in front, boilers in rear, and all under 
the eye of the chief engineer. The boilers are of sec- 
tional water-tube type, engines 300 horse power, com- 
pound, horizontal, automatic. Each engine is directly 
belted to two generators. On the second floor is the 
electrical part of the plant ; in front, directly over 
engine room, twenty-four dynamos, each with capacity 
of 750 amperes and 140 volts. Each dynamo weighs 
about eight tons. Here, as in the engine room, travel- 
ing cranes are arranged overhead for quick handling of 
apparatus. Through the center of the dynamo room is 
an electrical gallery where are controlled the workings 
of all the dynamos and apparatus, also all outside 
lines, everything, in short, connected with handling, 
generation, and distribution — one man overseeing all. 
From this gallery run all the feeders, which con- 
nect in the network of mains, these covering an area 
of about 1^ miles square. Amperemeters are setup 
on each feeder, showingtheload in each portion of the 
district. No feeder equalizers are used for feeder regu- 
lation, the uniting and tying up of the system together 
with the use of tbe auxiliary bus effects this regulation. 
All circuits are underground, there being about 25 
miles of conductors. These have given perfect satis- 
faction, maintaining to-day an insulation on the sys- 
tem as a whole of over half a megohm. 

Coal is stored in the rear of thesecond floor, as is also 
the feed water heater. The offices, supply rooms, and 
workshops are on the top floor ; in the basement, the 
ash pits, smoke flues, pump rooms, two large coal 
storage vaults of a total capacity of 1,000 tons, air blast 
for force draught, and so on. 

Here then, in a building 75 X 100 feet, is everything 
complete for the generation and supply of current and 
power for 40,000 lights (incandescent). 
Here are the most important items of cost of this 

plant : 

station bailding complete, inclnding fittingB, f oanda- 

tione, stacks, f arniture, etc tlOO.OOO 

Heal estate 36,000 

Steam plant, inclnding pumps, heaters, piping, bells. 60,000 

Electrical plant 40,000- 

UndergTOund system, material 115,000 

Excavation and labor 35,000 

Lamps, meters, tools, instraments, engineering and 

arehitectaral expenses, wiring, services, etc 50,000 

Total $436,000 

This includes entire cost for the plant for its entire 
capacity. At present there is installed generating 
capacity of boilers, engines, and dynamos for one-third 
of the flnal output of the plant. The electrical ap- 
paratus is complete for the entire output. The work 
necessary to complete the plant for its entire capacity 
would amount to |200,000 additional. This plant has 
cost from 30 to 30 per cent less than similar ones. 

In order to begin such a plant's operations upon 
an earning basis, we had to secure a demand for a 
certain number of lights and power to clear the ne- 



within the past year, and next year, so he thinks, is 
going to show even more development in this line. 
With the single cylinder engine under variable load 
poor economy often results, but as compared with the 
Corliss under similar conditions, and allowing for dis- 
crepancy in price, the result is not so disparaging. 
Just now, compound and even triple expansion en- 
gines of this class are being built. 

Speaking of the underground system as employed by 
his company, he said that it is so arranged, distributed, 
and connected in a network that with a drop or resist- 
ance of one per cent in the mains and ten per cent in 
the feeders, an almost perfect regulation is maintained 
in the distribution of the current. 

The largest problems in underground work are tbe 
proposed new extension of the incandescent (constant 
current) system in New York and the underground 
system of feeders to be installed for the West End 
Rail way of Boston. The copper alone for the latter 
amounts to over |1,000,000. 

In his paper on things to avoid in arranging stations, 
Mr. Woodbury said many electric lighting stations in 
large cities have been built under easy flnancial con- 
ditions, where it was feasible to adopt suggestions for 
convenience, strength, and safety offered by the en- 
gineers in charge. The opportunities have thus far 
been so few and the governing conditions so diverse 
that the problem requires in each instance an inde- 
pendent treatment. The larger number of electric 
light stations are of moderate size, and were con- 
structed under conditions of limited resources, which 
often compelled parsimony in the reduction of first 
cost, and did not permit the exercise of that judicious 
economy which yields the greatest return on invest- 
ment. 

It is important that tbe engines should be provided 
with an independent condenser, but not necessary that 
the station should be near a water course to obtain a 
supply of water, as is the universal custom in this 
country. A reservoir of suitable capacity and not over 
eight feet deep will furnish a supply for condensers 
which can be used over and over ; the condensed steam 
and hot water entering one side of the reservoir, and 
the supply for the condenser being taken from an ex- 
treme side. 

The most convenient width for stations using an en- 
gine to every pair of dynamos is forty-three to forty- 
five feet, and the length of the station is in proportion 
to its capacity. The roof should be of three-inch 
plank, each twenty feet in length, grooved and splined 
with hard wood splines one-half by one and a half 
inches, and laid on roof timbers breaking joints every 
three feet. In colder parts of this country, liable to 
temperatures below zero, it is good economy to lay a 
course of inch boards upon the plank, with roofing felt 
between. Pine is preferable to other lumber for roof- 
ing, as it does not warp so much as other soft lumber, 
and the roof covering will last better. The roof cover- 
ing may be of any material for covering flat roofs, but 
its value will depend upon the quality of tbe material 
and the character of the work. 

If the building is to be used for apparatus generat- 
ing low tension currents, the best floor would be made 
by laying coal tar concrete on a foundation of broken 
stone or cinder, and then laying three-inch plank up- 
on the concrete, and covering this plank with one and 
a quarter inch hard wood plank laid across the bottom 
plank and blind-nailed to it. Such a floor would sus- 
tain any weight liable to be placed upon it, but where 
there is need of a mass to hold rapidly moving ma- 
chinery, it could be cut away wherever it might be 
necessary to lay heavy foundations. 

On the other hand, if the generation of high tension 
currents in the station imposed electrical conditions 
requiring a higher insulation of tbe floor, such as 
could be obtained only by an air space underneath, 
then it would be necessary to enter into a large expense 
and to lay a mill floor by placing the two thicknesses of 
planks on beams in a manner similar to tbe method 
described for ttM roof. 



Salphnr not an Element. 

At the October meeting of the Vienna Academy of 
Sciences, Theodor Gross, of the Technical High School 
of Berlin, presented a paper of a very startling charac- 
ter,in which the author endeavored to make it plausible 
that sulphur is not, as now considered, an element, but 
a compound of carbon with some other as yet undeter- 
mined elementary substances. We quote from the 
Chemiker Zeitung of Coethen : 

Heating a thin layer of precipitated sulphur in a 
porcelain capsule, and allowing the ignited mass to 
slowly burn without further application of heat, there 
remained as residue a black pellicle, which, after heat- 
ing in the presence of air, was converted into a light 
brown powder amounting to 0*2 per cent of the origi- 
nal weight of the sulphur. Of this one part was 
gradually introduced into forty parts of fused potas- 
sium hydrate contained in a silver capsule, and after 
adding flve parts of potassium chlorate the application 
V. ' heat was continued until the mass ceased to foam. 
After treatment with water this fuse left a flocculent 
precipitate, the liquid, after filtration, disengaging 
with hydrochloric acid a comparatively large volume 
of carbon dioxide. The precipitate was readily dis- 
solved by warm dilute hydrochloric acid containing a 
little nitric acid, barring a minute argentic residue. 
Added to this solution, potassa or ammonia produced 
fiocculent precipitates insoluble in excess even after 
heating, but readily soluble in acids. After nearly 
neutralizing the excess of acid with potassa, the ad- 
dition of hydrogen sulphide produced a light brown, 
very flocculent precipitate, which was thoroughly 
washed with hot water. This precipitate, according to 
careful investigation, contains a new body. Of all the 
known elements, only traces of copper might be pres- 
ent. This residue, when strongly heated in open por- 
celain crucible, fused together to small granules, 
having the appearance of selenium, whose weight 
amounted to about 2*5 per cent of the light brown 
powder obtained by incinerating the sulphur. Two 
and seven-tenths eg. of this powder strongly heated in 
a current of hydrogen lost 3 mg. The remainder dis- 
solved in hot concentrated nitric acid gave a precipi- 
tate with a large excess of ammonia, which being care- 
fully washed, was again dissolved in dilute nitric 
acid. In this solution hydrogen sulphide again pro- 
duced a light brown precipitate, and potassium hydrate 
or ammonia a precipitate insoluble in excess. The 
autlior claims that this body so obtained cannot possi- 
bly be considered a contamination of the precipitated 
sulphur employed, for his results were always the 
same with samples procured from various sources, 
while with roll sulphur he had negative results. He 
considers the body a product of decomposition of the 
sulphur used, being related to the allotropic condition 
of the same in the precipitated form. For reasons to 
be made public at some other time he considers sulphur 
a compound of carbon with several other bodies now 
looked upon as elements. He also believes the body 
above described to be such a combination. — Western 
Druggist. 



Eighteenth Centary Beer. 

At the monthly house dinner of the Laboratory Club 
recently held at the Criterion Restaurant, London, Dr. 
G. H. Morris, of Messrs. Worth ington & Co., brewers 
of Burton-on-Trent, read a paper on some beer which 
was discovered walled up in the cellars of that firm, and 
which was brewed in 1798. It is believed that it was 
cellared on the occasion of the birth of some previous 
member of the firm. The beer was tasted by the mem- 
bers of the club and pronounced to be sound. It pos- 
sessed no bitterness, but was brilliant, and its condition 
was rather of the quality of sherry. The bottles in 
which the beer was found have been pronounced by an 
expert to have been those in use at the end of the last 
century. Dr. Morris, in the course of his paper, stated 
that a microscopic examination of the sediment caused 
him to suspect the presence of a few yeast oells sUU re- 
taining vitality. 
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markins Zinc Plant Ijabels. 

To the Editor of the Scientific American: 

In your number of February 1, " On Plant Labels," 
Mr. R. T. Jackson says that zinc is the best material 
for labels, but seems to have had some trouble with 
material for marking on it in such a way as to be per- 
manent. I would suggest that the names be cut in the 
thin plates of zinc with a small set of dies, such as are 
used by a stencil cutter. They can be bought at small 
cost, and with a hammer and block make a complete 
outfit for cutting any names wanted. J. 

Steubenville, Ohio. 

» < » > » 

Soath I<oalslana Pbospbates. 
To the Editor of the Scientific American : 

The conditions which in all probability went to bring 
about the deposits of phosphates in South Carolina 
and Florida have had their counterpart here. 

Now that phosphate hunters have discovered a new 
locality of supply in Middle and Southern Florida, 
some one else interested in such matters might turn 
his attention to Southern Louisiana, for a like reason, 
as the phosphate nodules are extremely abundant over 
the prairies, two or three feet below the surface. 

We give herewith the result of an examination of an 
air-dried nodule from Iberia Parish, made in May, 1885 : 

Phos. lime 14-20 

Carb. lime 32-70 

Ferric oxide 11"80 

Magnesia a trace 

Insoluble clay 38-80 

Water and organic matter 2'50 

100 00 
Only three specimens were examined, one of which 
gave 18 per cent phosphate lime. 

It might be that nearness to the surface had some- 
thing to do with the small percentage of phosphate. 

Wherever a considerable deposit of this phosphate 
rock is found, at probably a greater depth, it will show 
up as well as the Carolina or Florida article. 

LOUISIANIAN. 



other, until one of their number, presumably more 
awkward then the rest, would knock one or more of the 
slight structures down. This was the signal for a con- 
siderable amount of noise on the part of the birds, 
which lasted for several minutes, after which they 
would set to work and reconstruct the arch or arches, 
as the case might be. We watched them for upward 
of an hour, and during that time the arches were 
knocked down six or eight times, the performance of 
putting them together being gone through on each oc- 
casion. It required about three or four minutes to 
build an arch, there being, as near as I could judge, 
ten birds engaged in the sport. The most amusing 
part of the spectacle, to my mind, was the ' ' spectators " 
to the game. The latter consisted, besides my friend 
and myself, of some six or eight bower birds, perched 
in positions so that a good view of the arches could be 
had, and who, apparently, watched the game with the 
keenest admiration. 

These most interesting and peculiar birds inhabit 
that portion of Australia which lies well within the 
tropics, and although by no means common, appear to 
exist in larger numbers near the Gulf of Carpentaria 
than elsewhere. They are extremely shy, and very dif- 
ficult to catch. I have seen many varieties of birds in 
various parts of the world ; but I do not remember ever 
seeing any in which I took such a deep interest as the 
bower bird. Their habits in many respects ■ are cer- 
tainly very odd. L. H. Darlington. 

Fremantle, West Australia. 



" My invention relates to electric lamps or light 
regulators, and it consists, first, in a lamp having two 
or more sets of carbons adapted, by any suitable 
means, to burn successively — that is, one set after an- 
other ; second, in a lamp having two or more sets of 
carbons, each set adapted to move independently in 
burning and feeding ; third, in a lamp having two or 
more sets of carbons adapted each to have independent 
movements, and each operated and influenced by the 
same electric current ; fourth, in a lamp having two or 
more sets of carbons, said carbons by any suitable 
means beingadapted to be separated dissimultaneously, 
whereby the voltaic are between but a single set of 
carbons is produced ; fifth, in the combination, with 
one of the carbons or carbon holders of a lamp employ- 
ing two or more sets of carbons, as above mentioned, 
of a suitable collar, tube, or extended support, within 
or upon which the carbon or carbon holder to which it 
is applied shall rest and be supported. 

" I desire to state at the outstart that my invention 
is not limited in its application to any specific form of 
lamp. It may be used in any form of voltaic arc light 
regulator, and would need but a mere modification in 
mechanical form to be adaptable to an indefinite 
variety of the present forms of electric lamps. 

" My invention comprehends broadly any lamp or 
light regulator where more than one set of carbons are 
employed, wherein — say in a lamp having two sets of 
carbons — one set of carbons will separate before the 
other." 



Slnenlar Vibration of Fence Wlre.- 

To the Editor of the Scientific American : 

A few days ago the writer had occasion to drive 
through a section of the hill country of Southern Wis- 
consin. A wet snow had fallen during the night and 
had lodged on all sides, weighing down the branches 
of trees to a marked degree. 

Along one side of the roadway ran a barbed wire 
fence at the edge of a second growth of timber — three 
strands, on firmly set posts, about 14 feet apart. The 
snow had ceased falling. Not a breath of air prevailed. 
Suddenly my driver exclaimed : 

"What's the matter with that fence?'' pointing 
toward a section perhaps three rods in advance. 

I looked, and saw that the two upper strands of the 
wire were vibrating violently, showing a play of one to 
one and one-half inches ; the motion being distinctly 
up and down and in no perceptible degree lateral. 

Reaching the point abreast of the agitated section, a 
distinct increase, i. e., variation, in the vibration was 
discernible. 

We proceeded on our way, and half a mile further on 
came upon another section vibrating in like manner, 
and further on still another ; while in no case did the 
strands on either side of the agitated sections show any 
motion whatever. 

On our return, an hour or two later, the same agita- 
tion was in progress at the same points ; and we agreed 
that the cause was beyond our knowledge, and was cer- 
tainly not a visible agent. 

All to whom I have spoken on the subject are equally 
unable to explain the phenomenon. Hence this appeal 
to the Scientific American. Can the cause have 
been metal deposits reaching up toward the surface at 
the particular points ; and if so, what metal ? 

Chicago, III. R. R. M. 

[We should certainly attribute the occurrence to cur- 
rents of air, perhaps imperceptible to you, but which 
were just right to produce the vibration of wire of the 
particular size and tension of that which vibrated. 
Telegraph wires often sound loudly when there is very 
little wind and are mute when it blows harder. — Ed.] 

The Bower Bird. 

To the Editor of the Scientific American : 

Under the heading " Natural History Notes,'' in your 
issue of September 28, I was interested in a short de 
scription of the habits of the bower bird. It recalls to 
my mind a visit I paid, together with a friend, to a nest 
of bower birds in the extreme northern part of Aus- 
tralia, about four years ago. My friend having discov- 
ered the nest some weeks previous to our visit, we pro- 
ceeded cautiously to within 50 or 60 yards of the birds, 
and there, concealed in the bush, watched them at 
their play. These birds appear to have a recognized 
gauie, at which they play for hours together. Small 
archways are constructed by means of sticks and dirt, 
ai)d through these the birds would run, one after the 



Tbe Brasb Arc Iilebt. 

In the Circuit Court of the United States for the 
district of Indiana, Judge Gresham, on December 24, 
decided the case of the Brush Electric Company vs. the 
Fort Wayne Electric Light Company et al. in favor of 
Mr. Brush : 

This suit is brought for an alleged infringement of 
letters patent No. 219,208, granted to Charles F. Brush, 
September 2, 1879, for improvement in double carbon 
electric lamps of the arc type. Brush assigned the 
patent to complainant before suit was brought. 

When two ordinary pointed carbon sticks are in con- 
tact in an electric current the circuit is closed, and the 
current freely passes through the carbons without the 
production of any appreciable amount of heat or light 
at the point of contact. If, however, while the electric 
current is passing through them the carbons are 
slightly separated, the current will continue to flow in, 
crossing or leaping the small space between the sepa- 
rated carbon points, and intense heat and light will be 
produced. This is known as the electric arc lamp, and 
the one generally used for illuminating large buildings 
and halls and for lighting streets. The Incandescent 
electric light is produced by causing a current of elec- 
tricity to pass through a fllament in a glass bulb from 
which the air has been exhausted. In its passage the 
current encounters great resistance, and as a conse- 
quence it is heated to a degree producing a bright 
white light throughout its entire length. This light 
is well adapted to use indoors. 

As early as 1810 Sir Humphry Davy, with a battery 
of 2,000 cells, succeeded in producing an arc light be- 
tween two horizontal charcoal pencils, insulated, ex 
cept a small portion at their ends, but owing to the 
rapid combustion of the soft charcoal points, and the 
great cost of the battery, and the short duration of the 
light, it was of no practical or commercial value. But 
little progress was made in the improvement of this arc 
light or lamp until 1844, when Foucault substituted 
pencils made of a hard gas carbon for the charcoal 
pencils of Davy, and thereby for the flrst time produced 
a persistent but short-lived electric arc light. By a 
clockwork mechanism Foucault fed the carbon pencils 
toward each other so as to imperfectly regulate their 
burning away and maintain the arc. The voltaic bat- 
tery did not generate electricity on a sufficiently large 
scale, the light was expensive, and it did not go into 
general use. 

Later the dynamo-electric machine was developed, in 
which a powerful current of electricity was produced 
by revolving coils of wire in a field of magnetic force 
furnished by powerful permanent magnets, after which 
the arc electric light was successfully used in light- 
houses in England, and later (1867) in France. But up 
to this time no means had been devised for'producing 
an adequa.te current of electricity for illumination at a 
practicable cost, and it was not until the invention of 
the Gramme dynamo-electric machine in 1872 that elec- 
tricity was produced in a manner and of sufficient 
strength to render electric lighting practical and useful. 
This machine was afterward improved in details of con- 
struction. In this state of the art, Brush entered the 
field of invention, and on May 7, 1878, obtained patent 
No. 203,412, for his arc lamp, which was superior to 
any lamp that had preceded it. 'Phis lamp, however, 
was not capable of burning continuously more than 
eight or ten hours, and when used for all-night lighting 
it was necessary to extinguish the light and renew the 
carbons ; and ia order to obviate this defect Brush in- 
vented the lamp in suit. The invention and the means 
by which it is carried out are thus described in this 
speciflceition ; 



Prevention of Conaamptlon. 

The health department of the city of Providence .has 
issued the following circular : 

" Consumption causes more deaths than any other 
disease the human race is subject to. Nevertheless it 
is to a very large extent preventable. It is, though 
not generally known, a contagious disease. Consump- 
tion, or pulmonary tuberculosis, is in every case caused 
by disease germs which grow in the lungs in enormous 
numbers. When a person is sick with this disease, 
these germs are coughed up in great quantities in the 
expectoration, and when this becomes dry and crum- 
bles, or is trodden to dust, the germs float about in the 
air and are liable to be breathed into the lungs of any 
one. If the lungs of the person who does breathe them 
are poorly developed, or if the constitution is feeble, 
the germs are very sure to grow and cause the disease. 
Unfortunately, we do not know how to kill them when 
they are once in the air passages. The best that can 
be done is to build up the system and strengthen the 
lungs by the use of cod liver oil, good food, and fresh 
air. 

" Much, moreover, can be done to prevent the spread 
of the disease by destroying the germs as completely as 
possible in every case. 

"(1) No person with consumption should ever spit 
on the floor or in the street. If handkerchiefs or bits 
of cloth are employed, they should at once be disin- 
fected or burned. A good plan is to use a small wide- 
mouthed bottle with a rubber stopper. The contents 
should be thrown into the flre and the bottle and stop- 
per thoroughly scalded with boiling hot water every 
day. 

" (2) The dishes used by a consumptiv.- should be at 
once scalded, and the unwashed underwear and bed 
clothing should be thoroughly boiled as soon as 
possible. 

" (3) When a person with consumption has diarrhea, 
the discharges from the bowels should at once be dis- 
infected, as at this time they contain the disease 
germs. A good way is to add a half-teacupful of fresh 
chloride of lime, or fill up the chamber vessel with 
boiling water. 

" (4) No one with consumption should sleep in the 
same room with another person, and the room occu- 
pied by a consumptive should be thoroughly cleansed 
as often as possible. 

"(5) No mother with consumption should nurse an 
infant, and children ought never to be taken care of 
by a consumptive person." — Boston M. and 8. Journal. 



Tbe Spirit of tbe Age. 

There is no such thing in this day and generation, 
aptly says the Medical Visitor, as " making haste 
slowly." If the Chicago business man could be shot 
through a pneumatic tube into New York City in the 
space of a few minutes, the limited express train tak- 
ing twenty-four hours to reach there would no longer 
be patronized. And if the New Yorker could land in 
Liverpool in less than two days via an air line, the ocean 
greyhounds would find their day of usefulness had fled. 
No one has time to build Egyptian pyramids nowa- 
days ; indeed, with every facility to visit the land of 
the Pharaohs, few of us have time even to stop and 
look at such works of art. Speed is the necessity of 
necessities in our time, and if lightning speed can be 
obtained, nothing but lightning speed wil^ be tolerated. 
This rule applies equally to flring a gun, making 
money, or the development of science. This century 
has already passed through the phases of a cotton age, 
an iron age, and is rapidly being trAnSfona<ed hito mi 
electrical age. 
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THE WESTINGHOirSE ALTEBNATING CUBBENT SYSTEM 

OF ELECTBICAL DISTBIB1TTI0N. 

{Continued from first page.) 

ventilated through the space between the heads and 

body. Strips of wood are used to hold the coils in 




Fig. 4,-EXFEBIMENT SHOWING FBINCIFLE OF CONVEBTEB, 



place. The core is covered with mica, and the whole 
is held together by bands or wire winding. 

If the armature be now considered as placed within 
the field and rotated, it will be seen that coils on the 
armature, wound in opposite directions, are at the same 
time all approaching to or all receding from poles of op- 
posite names in the field. As they approach, there- 
fore, a current all in one direction is started through 
the armature, attaining a maximum as the poles are 
reached. As the poles are passed, all the coils recede 
from poles of opposite names, and the current reverses 
in direction throughout the armature. The number 
of poles correspond with the number of armature coils. 
The poles multiplied by the revolutions give the num- 
ber of alternations. As the center point between the 
poles is reached, the current is zero. All the standard 
Westinghouse dynamos produce a current of 250 alter- 
nations per second, the difference of potential between 
the dynamo terminals being 1,000 volts. 

As far as risk to life is concerned, a circuit is dan- 
gerous when it exposes any one to a high difference 
of potential from accidental contact with any portion 
of it, either through distant ground- 
ing or through touching two ter- 
minals or leads simultaneously. 
This would be impossible with per- 
fect insulation, but insulation may 
be destroyed or impaired from vari- 
ous causes. Accordingly, in the 
Westinghouse system the high po- 
tential circuit established as we 
have described is not permitted to 
enter any buildinir. Starting from 
the station, the leads run under- 
ground or on poles through the dis- 
trict, always out of doors, parallel 
to each other and not connected at 
the ends. At places where current 
is to be taken off, converters are 
placed. These represent a device 
for tapping off the current, if anal- 
ogy with a water or gas distribut- 
ing system is employed. An ex- 
perimental or dissected converter, 
which was constructed especially 
for illustrating the general princi- 
ples of the converter, is shown in 
Fig. 4. It consists of the two coils 
of insulated wire wound exactly as 
in the ordinary house converter. 
The terminals of the secondary coil 
are connected to a lamp. If an al- 
ternating current is passed through 
the primary, and the secondary coil 
is brought near thereto in the posi- 
tion shown, a current is induced, 
and the lamp is lighted, giving a 
degree of illumination proportional 
to its distance from the primary 
coil. When they are laid one on 
top of the other, the illumination 
is quite strong. To show that there 
is absolutely no coonection, the coils 
may be separated and a heavy plate 
of glass put between them,, but the 
illumination still continues exactly 
as if no glass were there. The same 
experimental converter illustrates 
very beautifully the action of iron 
core pieces in localizing the mag- 
netic field and concentrating the 
lines of force. When the coils are 
placed one on the other, the intro- 



duction of a few pieces of sheet iron increases greatly 
the illumination given by the lamp. The same draw- 
ing shows how the commercial coil is insulated, several 
layers of tape being wound in opposite directions, on 
each coil, each one being wound separately and indi- 
vidually insulated. All are 
heavily varnished with shel- 
" lac and when mounted have 

fiber and mica plac«d between 
primary and secondary. 
■ . The principle of the com- 

mercial converter as illustrat- 
ed by the foregoing experi- 
ment is practically the same 
as that utilized in the well- 
known induction coil, already 
alluded to. If two wires form- 
ing parts of two circuits are 
parallel to each other for a 
part of their length, and if 
through the first an intermit- 
tent or varying current of any 
type is sent, a secondary cur- 
rent is established in the 
other circuit without any con- 
tact between the wires. The 
general relations between the 
currents are expressed in 
Lenz's law. If the wires are 
wound in two similar coils of 
equal number of turns of wire, a current 
including a specific difference of potential 
within the first coil will produce in the sec- 
ond coil in general terms a current including 
the same difference of potential; but if the 
turns in the second coil vary in number 
from those of the first, then the electro- 
motive force will also vary. If the current 
passing through the primary is continuous 
and perfectly even, no current will be in- 
duced in the secondary. This principle is 
utilized in the converter. The two coils are 
shown in Figs. 1 and 2. The coil in connec- 
tion with the street circuit is termed the 
primary coil, is of comparatively fine wire, 
and includes a large number of turns. The 
secondary coil, identical in size and appear- 
ance, is made of coarser wire and includes 
one-twentieth the number of turns of the 
primary. This reduces the electro-motive 
force or difference of potential to one-twen- 
tieth of that of the primary coil. Wires are 
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carried from the terminals of the secondary coil through 
the building, to which lamps, motors, etc., are connect- 
ed. A watertight iron box contains the coils, the spaces 
between and around whose parts are tightly packed 
with thin plates of sheet iron. These, as we have just 
seen, greatly intensify the effects of induction, causing 
a more intense current to be produced than would 
otherwise result. Both primary and secondary cir- 
cuits are provided with safety fuses. These are cov- 
ered by the two round iron plates at the ends of the 
liox. Fig. 1. These converters have become a very 
familiar object in our large cities, being placed upon 
window sills and on telegraph poles wherever needed. 
Mica and fiber insulation is placed between the two 
coils. 

The general arrangement of the entire system is this. 
From the central station two leads are carried in 
parallel throughout the streets. The size' of these 
leads is so calculated that the difference of potential 
between their extreme ends can only be two or three 
per cent less than that between the terminals of the 
dynamo. At intervals, wherever current is to be taken 
into a house, a converter is placed, whose primary ter- 
minals are connected, one to one wire, and the other to 
the other of the street circuit. This is done through- 
out the district, so that all the converters are arranged 
in parallel with reference to the main leads. Were 
the current a perfectly continuous and even one, an 
enormous waste of energy would be produced by all 
these connections permitting the passage of a large 





Yig. 6.-SHALLEHBEBGEB ELECTBIC METER. 



Fig. 5.-ABMATirB£ OF BYNAMO. 



amount of current continually, and 
no secondary current would be pos- 
sible, but in the case of the alter- 
nating current this is prevented by 
what is known as counter electro- 
motive force. The primary coil 
surrounded by a mass of iron, form- 
ing the core, is an insuperable bar 
to the passage of any but the small- 
est amount of current, provided the 
terminals of the secondary are not 
connected. Thus, in such a sys- 
tem, when the secondary terminals 
are disconnected, a full difference 
of potential of 1,000 volts may be 
maintained between the two leads 
of the street circuit, while very 
little current will leak across. But 
if the terminals of any of the sec- 
ondaries are connected, the counter 
electro-motive force of the prima- 
ries of such converters is diminish- 
ed, a certain amount of current goes 
through the primary, inducing as 
already described a current in the 
secondary. In practice, this closing 
of the secondary occurs when one 
or more lamps are lighted, motors 
started, or other functions put in 
oper.ition. The whole arrangement 
works proportionally ; the more 
perfect or of lower resistance the 
connection established between the 
terminals of the secondary, the 
more current goes through the pri- 
mary. Thus the converter repre- 
sents a governor. It draws primary 
current from the main circuit ex- 
actly in proportion to its needs. 
On account of the counter electro- 
motive force this same feature of 
automatic self-regulation appears 
in much of the apparatus employed 
in the system. 

The meter for measuring the cur- 
rent is placed near the converter, 
but inside the building. It includes 
one main coil, through which the 
entire current passes. Within this 
one is a fiattened coil built up of cop- 
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per rings. A spindle passing up through the two coils 
carries a disk of metal. When a current passes, the 
first coil establishes its own field of force. It induces 
a current in the second coil, thus establishing a second 
field of force. The induced current^ differs in phase 




Fig. 7.-EXFEBIHENT WITH A WATCH DEHAONETIZEB. 

from the first, owing to " lag," as it is termed, really a 
phase of or due to electric hysteresis. Polarity is es- 
tablished in the disk by induction, and the difference 
of phase and of positions of the fields cause the disk to 
rotate. This it would normally do in proportion to 
the square of the current. But as ampere hours are 
charged for, predicated upon a fixed electro-motive 
force, vanes are attached to the spindle that retard its 



tive force of the primary circuit ; for this purpose a sole- 
noidal volt meter is used, which is illustrated in Fig. 
10. It is placed on the secondary of a special converter. 
The compensator, which space does not permit us 
to illustrate, avoids the necessity of return wires for 
working a volt mefcer to indicate voltage at distant 
points. Its operation is very simple. In series with the 
volt meter the secondary of the compensator, really a 
special converter, is placed. It is so wound that it 
works in opposition to the current actuating the volt 
I meter, and tends to displace the index from the 
point. The intensity of this subsidiary opposition cur- 
rent depends on the amperage of the main line. As the 
latter increases it indicates a greater draught upon the 
system. Therefore the voltage of the dynamo should 
be increased to maintain the standard voltage at the 
points of consumption. The engineer, therefore, has 
to increase the voltage to cause the volt meter needle 
to return to 0. 

A solenoidal ampere meter, also for station use, 
which indicates the amount of current furnished by the 
dynamos, is shown in Fig. 11. The elements of dan- 
ger involved in the primary circuit depend upon short- 
circuiting or upon a human being grounding one lead 
when a ground exists upon the other. Hence a ground 
detector is used also in the station to determine when 
any such contact occurs. Its construction is shown in 
the diagram. Fig. 12. Two primary coils, A and A', 
are included in series In a connection between the two 
leads, L L', derived from the dynamo, D, within the 
station. To the central point between the two coils a 
connection including a switch or push buttons is placed 
by which a momentary ground can be established by 
the operator. Opposite each primary coil a secondary 
coil, B B", is arranged, in each of whose circuits a 
lamp is placed. The proportions are such that the two 
lamps normally are kept in a state of semi-illumina- 
tion, their filaments showing merely a red heat. If a 
ground exists on any part of the outside circuit, and 
the push button is touched, the effect Is to short-circuit 
the converter operating'the lamp which is on the side 



magnetized it may have been, is completely discharged. 
A plate of copper placed above the coil when it is in 
operation is constantly repelled as if by a blast of air, 
and is heated if held there, owing to the Foucault cur- 
rents. A lamp attached to a coil is thrown into action 




Fig. 12,-DIAGBAH OF GBOTTND DETECTOB. 

if the coil is placed around it. Much subsidiary appa- 
ratus may be connected, as the cigar lighter, shown in 
Fig. 8, in which wires are heated to incandescence by 
the current. 

* I I » * — — - — ■ 

Iron Electroplating Solution. 

The following recipe is given by iMessrs. Barthel and 
Moller, of Hamburg : Six hundred grammes of ferrous 
sulphate (FeSO,) 
are dissolved in 
five 1 i t e r 8 o f 
water ; to this is 





Fig. 9.-"BEGULAT0B" FOB CONTBOLLINO BBILLIANCT OF LIGHTS FOB THEATEBS, ETC. 



rotations in proportion to the square of the speed, 
thus causing it to vary in direct ratio to the current. 
(See Supplement, No. 668.) 

Lamps of a uniform voltage of fifty units are used. 
Each 16 candle power lamp requires one ampere of cur- 
rent for its illumination. Hence, the meter readings 
represent lamp hours in 16 candle power lamps, more 
intelligible to the consumer than electrical units. 

In the station it is essential to know the electro-mo- 




Fig. 10.- VOLT HETEB. 



of the ground circuit. This lamp goes ont ; and the 
other lamp receives an augmented amount of current, 
due to the short-circuiting of the converter, and glows 
with very high intensity. Thus, when the button is 
touched, if the lamp connected to coil B shows a bright 
light, the existence of a ground upon the other lead, 
L', is sliown, as indicated by the dotted line, Q, and 
vice versa. 

In the experimental converter we have seen the 
effect of introducing an iron core in 
the augmentation of current. In 
Fig. 9 we illustrate what is termed 
a ".regulator," designed for use in a 
theater. It is provided with a movable 
core. By pushing the handle either 
one way or the other, the core is 
brought more or less into action and 
the current induced in the secondary 
is increased or diminished. Thus when 
a number of lamps are connected to 
tlie secondary, they may be put out 
completely or their degree of bright- 
ness moderated to any extent by push- 
ing the core in or out. The operation 
is analogous to the adjusting of an 
ordinary medical induction coil by 
drawing the shielding tube over the 
core or by withdrawing it, to diminish 
or increase the induced current. The 
action is equivalent in its effects tothat 
of turning ordinary gas on and off. 

In Fig. 7 is shown an interesting 
little apparatus designed for the de- 
magnetization of watches. It consists 
of a bundle of iron wires surrounded 
by a coil which may be connected with 
the secondary circuit. If. when an 
alternating current is passing through 
it, a piece of steel is held against it, 
and the circuit is broken while it is 
held in the same position, it will be 
found to be polarized and to form a 
magnet. If the circuit is not broken, 
and while it is being removed it is 
rotated by hand, then it will be found 
to come away without any polarity. 
A watch treated in this way, placed 
against tlie core, and then removed 
and constantly rotated, however badly 



Fig. 8.-ELECTBIC CIGAB LIGHTEB. 

added a solution of 2.400 grammes of carbonate of 
soda (NasCOj) in five liters of water. The resulting 
precipitate of ferrous carbonate, FeCOs, is then redis- 
solved by the addition in small quantities of strong 
sulphuric acid, until the precipitate is just dissolved, 
when the fiuid will show a green color ; it is then di- 
luted to twenty liters by adding water. The solution 
must be faintly acid, turning blue litmus paper deep 
claret color, but not red. An iron anode is used. 




Fig. ll.-AKFEBE HETEB. 
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Borax Rubber. 

It has long been known that a solution of biborate 
of sodium, or " borax," possesses the property of dis- 
solving or softening various resins which are unaffected 
by plain water and by the great majority of saline solu- 
tions. As a basis for a permanent label ink, unaffected 
bj water or moderately strong acids, there is nothing 
equal to i^, half-saturated solution of ordinary borax — 
the Califo -nian borax, as supplied by the Borax Com- 
pany, of Birmingham and London, is what I have 
generally used for such purposes — duly charged with 
as much orange shellac as it will take up on boiling for 
twenty minutes. Similarly a most useful water var- 
nish for photography and drawings may be prepared, 
only substituting bleached shellac for the colored 
variety. 

Very much upon the same principle rubber may not 
only be kept emulsified by a borax solution, but luay 
be actually dissolved therein from the raw solid gum. 
If only an emulsion be required, a solution of rubber 
in benzene or other hydrocarbon, to which a small por- 
tion of alcohol has been added, is mixed by vigorous 
agitation with a two-fifths saturated solution of borax, 
previously heated to about 120°-140° Fahr. ; and the 
agitation must be continued — preferably by mechanical 
means, but not of too violent a character — until the 
mixture has cooled down to the temperature of the air, 
or nearly so. Not more than about 3'5 to 4'5 per cent 
of rubber should be present in the fluid when finished, 
as any higher strength, if attempted, quickly sepa- 
rates, and in such cases sometimes the entire quantity 
coagulates when the separation once begins. Ceara or 
Madagascar rubbers are best for use in connection 
with borax solutions ; even Para, for some reason or 
other, does not answer so well. 

For direct solution a one-half saturated or even three- 
fifths saturated solution of borax may be used, and 
here, in order to render the context quite clear, I will 
briefly explain what is meant by a two-fifths, one-half, 
three-fifths saturated solution, etc., of the salt in 
question. 

To begin with, a "saturated" or. a "one-one satu- 
rated " solution of borax is prepared by boiling any 
convenient quantity of distilled or clean soft water 
■with an excess of borax crystals, for at least fifteen or 
twenty minutes. The liquid is allowed to cool down 
(during from twelve to twenty-four hours) to 60° Fahr., 
■when the limpid solution — which has then deposited 
some crystals of the salt — is decanted off as " satu- 
rated," since at the above named temperature it is not 
capable of dissolving any more. 

If a "one-half saturated" solution is required, the 
above solution is mixed with an equal bulk of water. 

If a " two-fifths saturated " fluid be needed, two 
parts by measure of the "saturated" are mixed with 
three parts of water. 

If the order be a " three-fifths saturated " solution, 
three measures of the " saturated " are mixed with 
two of plain water, and so on for any other strength 
required. 

In use, the borax solution — after its strength has 
been duly adjusted at or about the temperature of 60° 
Fahr. — should be heated to the required degree, and 
the rubber, in extremely thin shavings, carefully stirred 
in. For ■weak rubber solutions a two fifths saturated 
borax solution, heated to 170° to 200° Falir., may be 
used. Medium strengths would be prepared with one- 
half saturated borax, at the boiling point, while strong 
solutions of borated rubber may take three-fifths or 
four-fifths saturations, and the digestion may be carried 
on in closed vessels at a pressure of IJ^ to 8}^ or even 3 
atmospheres = about 23 lb., 38 lb., and 45 lb. per square 
inch respectively. 

Solutions of borated rubber thus prepared may per- 
haps contain as much as 8 per cent of dissolved gum, 
but some care is needed to prevent their coagulating 
or gelatinizing just at the wrong time. However, such 
fluids may be utilized in a variety of ways, and they 
are especially well adapted for strengthening, preserv- 
ing, and rendering more or less impervious to water all 
the coarser kinds of textile fibers and fabrics, as also 
pulp for paper making purposes, mats, marine bed- 
ding, etc. Moreover, where a rubber solution is needed 
which is fairly cheap, and does not necessarily impart 
a highly glazed or " varnished " surface, this method 
will, I fancy, be found useful. Since it is here pub- 
lished for the benefit of the readers of the India Rub- 
ber Journal, I trust that any attempt at patenting 
such a process will be promptly noted and declared 
"null and void." — India Rubber and Gutta Percha. 



The Nevr Army Eight Inch Gnn. 

The new 8 inch gun, recently made at Watervliet 
Arsenal, was recently fired at the Proving Ground at 
Sandy Hook, in the presence of the Chief of Ordnance. 
This gun has a length of bore of 32 calibers and weighs 
\m tons, being hooped throughout from the breech 
to the muzzle. It is the first gun thus far produced 
all of American steel, and the forgings were obtained 
from the Midvale Steel Company, the tube and jacket 
forgings being the first that company had undertaken 
of BO large a caliber. 

Fifteen rounds in all were fired, commeucing with a 



charge of 76 pounds of powder and gradually increas- 
ing to 113 pounds with American powders, and then 
continuing with German brown powder, increasing 
from 102 to 140 pounds. With a charge of 138 pounds 
of German brown prismatic powder and a 300 pound 
projectile, ths muzzle velocity was 1,921 feet, pressure 
about 16 tons per square inch, muzzle energy 7,674 foot 
tons. With a charge of 140 pounds of the same kind of 
powder and a 300 pound shot, the muzzle velocity was 
1,957 feet and the pressure about 18 tons. The muzzle 
energy was 7,965 foot tons. The muzzle energy realized 
with this gun far exceeds that of the first 8 inch gun 
made by the department, which was only about 7,200 
foot tons, and yet the record of that gun has not been 
surpassed by any other existing gun up to date. The 
first 8 inch gun had only 30 calibers length of bore, and 
was made partly of Midvale and partly of Whitworth 
steel. It has been fired 300 rounds and is in sound con- 
dition, except that the bore is considerably eroded near 
the origin of the rifling. It is intended to retube this 
gun. 

The breech mechanism of the new 8 inch gun is of 
novel design, devised by the department, and worked 
most satisfactorily throughout the firing, the breech 
being opened and closed with the utmost ease by one 
man. The gas check is the De Bange pad. Penetra- 
tion in iron : At muzzle, 18'3 inches ; at 1,000 yards, 
16'7 inches. Range : At 20 degrees elevation, 7i^ miles; 
at 25 degrees elevation, 7J^ miles. Maximum range, 9 
miles nearly. 

• « ■ » » 

Paint Preservatives for Iron. 

Too much stress cannot be laid upon the condition 
of the surface of the iron at the time of coating ; and it 
is perfectly essential either to have a dry surface or 
else a composition which is not affected by water. 
Prof. Lewes remarks that when an old iron structure 
is broken up, on the backs of the plates may often be 
seen the numbers painted on them in white lead and 
linseed oil when the work was put together, and under 
the paint the iron in a perfect state of preservation, 
the secret being that the paint was put on while the 
plates were hot and dry. 

Compounds prepared with boiled linseed oil are open 
to objection, on account of the presence of lead. The 
drying of boiled linseed oil is due to the fact of its con- 
taining a certain quantity of an organic compound of 
lead ; and the drying property is, moreover, imparted 
by boiling it with litharge (oxide of lead), so that lead 
compounds are present even when the oil is not mixed 
with red or white lead pigment. When boiled oil dries, 
it does so by absorbing oxygen from the air, and 
becomes converted into a kind of resin, the acid pro- 
perties of which also have a bad effect upon iron. Pro- 
tectives of the class of tar and its derivatives, such as 
pitch and black varnish, and also asphalt and mineral 
waxes, are regarded by Professor Lewes as among the 
best. Certain precautions, however, must be taken in 
the case of tar and tar products, both of which are 
liable to contain small quantities of acid and ammonia 
salts. If care is taken to eliminate these, and if it 
coul4 be contrived to alwaj's apply this class of protec- 
tives hot to warm iron, the question of protection 
would be practically solved : bituminous and asphaltic 
substances forming an enamel on the surface of iron 
which is free from the objections to be raised against 
all other protectives — that is, of being microscopically 
porous and therefore pervious to water. Spirit or 
naphtha varnishes are condemned by Professor Lewes 
as open to several objections. Varnishes to which a' 
body has been given by somp . igment, generally a 
metallic oxide, are preferable ',c the last class, "if the 
solvent used is not too rapid in its evaporation, aud if 
care has been taken to select substances which Jo not 
themselves act injuriously upon iron, or upon fhe gums 
or resins which are to bind them together, "ud are also 
free from any impurities which could do ■ ." 

At the present time, as the antho- ,ruly remarks, 
the favorite substance for this purr -" 'S the red oxide 
of iron ; but care should be taker o exclude from it 
free sulphuric acid and soluble sulphates, which are 
common impurities and extremely injurious. The 
finest colored oxides are, as a rule, the worst offenders 
in this respect, as they are made by heating green 
vitriol (salphate of iron), and in most cases the whole 
of the sulphuric acid is not driven off, the heat required 
being injurious to the color. The acid is often neutral- 
ized by washing the oxide with dilute soda solution ; 
but very little trouble, as a rule, is taken to wash it 
free from the resulting sulphate of soda, which is left 
in the oxide. The best form of oxide of iron to use for 
paint making is obtained by calcining a good specimen 
of hematite iron ore at a high temperature. When 
prepared in this way it contains no sulphates, but a 
proportion of clay which is harmless if it does not 
exceed 12 to 18 per cent. Paint makers can easily test 
their red oxide for soluble sulphates by warming a 
little of it with pure water, filtering, and adding to the 
clear solution a few drops of pure hydrochloric acid 
and a little chloride of barium solution. If a white 
sediment forms in the solution, the sample should be at 
once rejected. 
In the application of a preservative coating to iron, 



Prof. Lewes directs, first, thorough scraping and scrub- 
bing from all non-adherent old paint and rust. New 
iron should be pickled with dilute acid to get rid of 
every trace of mill scale ; the acid to be neutralized 
afterward by a slightly alkaline wash, and this again 
to be washed off by clean water. Under these condi- 
tions, and given a composition of good adhering pro- 
perties, but little apprehension need be felt with regard 
to the ravages of corrosion, the chief remaining risks 
being from abrasion or other mechanical injury to the 
composition, coupled with improper constituents in 
itself. 



Postal Teleerain s. 

The postmaster-general has applied to Congress for 
authority to make use of the present post ofiBce clerks 
aud letter carriers for the additional purpose of collect- 
ing and distributing telegrams. This is not a project 
for creating a new army of government officials and 
offices, to be squabbled over at_ election times. It is 
simply proposed to make the present post offices and 
incumbents a little more useful to the public. 

The bill provides among other things as follows : 

For the purpose of facilitating the transmission of 
correspondence among the people and of promoting 
commerce between the several States, the limited post 
and telegraph service is hereby established as a bureau 
or part of the Post Office Department of the United 
States, and postal telegrams shall be received at post 
offices, transmitted by telegraph, and delivered through 
the medium of the post office service in the manner 
herein described. All post offices in places where the 
free delivery service now exists, or may hereafter be 
established, during the operation of this act, shall be 
postal telegraph stations, and the postmaster-general 
shall from time to time designate as postal stations 
post offices in other places where, in his judgment, the 
wants of the public may be supplied under the opera- 
tions of this act. 

That the postmaster-general, with the concurrence 
of the secretary of the treasury and the attorney- 
general, shall contract for a period not exceeding 
ten years with one or more telegraph companies, 
under such conditions as shall in his judgment best 
fulfill the purposes of this act, but subject to all 
the provisions named in this act, for the transmis- 
sion by telegraph of postal telegrams as herein pro- 
vided or for the furnishing of the lines. Postal tele- 
grams may be written or printed upon postal tele- 
gram forms or cards, to be supplied by the Post Office 
Department, or upon any other suggested forms, to be 
supplied by the sender, provided that in the latter 
event stamps of sufficient value shall be affixed to the 
communication to cover the cost of the service, as 
herein provided. Postal telegrams may be forwarded 
by mail from any post office in the United States to 
any postal telegraph office, and shall there be trans- 
mitted by telegraph, provided the necessary telegram 
postage has been prepaid, as herein provided. Postal 
telegrams bearing special delivery stamps shall have 
special delivery. 

No liability shall accrue against the Post Office De- 
partment or telegraph company on account of errors 
or delays in the transmission of telegrams. Nothing in 
this act shall be so construed as to prohibit any tele- 
graph company from performing a general business 
for the public as the same is now done. 

The postmaster- general shall provide suitable space 
or room in the post office buildings at postal telegraph 
stations for the wires, instruments, apparatus, and 
operation of the telegraph so far as he may deem neces- 
sary for the purposes of this act. The Post Office De- 
partment shall be entitled to a sum equal to cents 

for each postal telegram originating at such post office. 
The charges in any one State shall not exceed ten 
cents for messages of twenty words or less, counting 
address and signature, nor over twenty-five cents for 
any distance under fifteen hundred miles, nor over fifty 
cents for any greater distance, said rates and rules and 
regulations to be prescribed by the postmaster-general. 



Treatment of Baldness. 

Dr. E. Besnier, in the Journal de Medeoine de Paris, 
states that the falling out of the hair may be checked 
and a new growth started by the following treatment. 
The hair should be cut short and a mild sinapism or 
rubefacient applied to the scalp, then every five days 
the following lotion is to be applied : 

Acidi acetici, 

Chloroformi aa q. b. M. 

The above should be used cautiously, as it is an irri- 
tant, and stimulates the hair powerfully. In connec- 
tion with the above, the following pomade should be 
used : 

Acid! salicylic! gr. it. 

Sulphur, priecip dr. iss. 

Vaselini dr. v. M. 

This pomade should be applied fresh every morning, 
the scalp having been previously washed. Patty sub- 
stances retard the growth of the hair, and should not 
be used. — Journ. of Cutaneous and Qenito-urinary 
Diseases ; Med. and Surg. Reporter. 
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laoTe of Iilfe. 

Pbrenologiste have assigned to a protuberance under 
the ear the faculty of " vitatlveness," or love of life, 
and some of tham assume that in proportion to the size 
of the bump is the strength of the vital element in the 
individual. 

However this may be, that the love of life is Intense 
in some minds, and scarcely exists at all in others, no- 
body, of course, will deny; and it is no less true that per- 
sons who earnestly desire to live can keep a mortal dis- 
ease at bay much longer than those who are compara- 
tively indifferent to their fate. 

The tenacity with which some men cling to life is 
marvelous. We had an instance of this in the case of 
a noted pugilist, several years ago, who was shot in the 
breast during a barroom scuffle, and his condition was 
pronounced hopeless by the surgeons. But he scoffed 
at their opinions, and actually lived several days with 
a ball in bis heart ; keeping his hold upon life — so it 
seemed — by sheer force of will. 

A resolute determination not to succumb is, as every 
army surgeon knows, the salvation of many a wounded 
soldier, who without it would assuredly die. In the 
Crimean war the mortality among the wounded Turks 
was much greater than among the wounded French 
and English. The latter wrestled stoutly with death 
and often baffled him when their doom seemed inevi- 
table ; but the predestinarian Mussulman, when dan- 
gerously injured, said gloomily, "It is my kismet" 
(fate), turned his face toward Mecca, and gave up the 
ghost. 

There can be no doubt that love of life and vigor of 
will have been the means of restoring to health thou- 
sands of patients who but for these mental character- 
istics must have perished. — Ifew York Ledger. 



SIMPLE CALLS FOB TELEPHONE LINES. 

In response to many inquiries for an efficient call to 
use in connection with the simple telephone recently 
described in our columns, we give two forms of call, 
either of which will be found effective ; but the mag- 
neto call is preferable to the battery call on lines of any 
considerable length. 

In the left hand figure, the line wire comes to the 
pivot of the switch, 8, and the contact, a, is connected 
electrically with one terminal of the telephone, T, the 
other terminal being connected with the ground, as 
shown. When the arm of the switch, 8, is upon the 
contact point, a, conversation may be carried on over 
the line ; but when the line is not in use for this pur- 
pose, the arm of the switch should be placed on the 
arm of the contact, b. It is then in position for signal- 
ing in either direction. One terminal of the bell, C, is 
connected with the ground wire ; the other is connected 
with the back contact, e, of the key, K, and the key is 
connected electrically with the contact point, b. One 
pole of the battery, B, is connected with the grounded 
wire of the bell, C ; the other pole of the battery is con- 
nected with the lower contact of the key, K. The key, 
K, remains normally in contact with the upper contact 
point, e. 

With the parts arranged in this way, a current sent 
over the line will pass through the switch, 8, and con- 
tact point, b, to the key, K, through the back contact, 
e, to the bell, and thence to the ground, giving an 
alarm. The apparatus at the opposite end of the line 
being arranged in the same manner, when the key, K, 
is depressed, it cuts out the bell, C, and forms a contact 
with the point, d, thus sending a current from the bat- 
tery, B, over the line to the bell at the distant station. 
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A CHEAP FLASH LAKP. 

A great many flash lamps have been devised and 
put in operation, but, so far as we are aware, the one 
shown in the annexed engraving is the simplest, if not 
the best. It is thus described by its inventor, Mr. J. 
A. Currie, in the Photographic Times : 

" Take an ordinary clay pipe, a wad of absorbent 
cotton, and a piece of string. Wrap the cotton around 
the outside of the bowl and tie it with the string. Take 
a piece of bulb rubber tubing and draw it over the 
stem so that you can place the tube in your mouth and 
blow through the pipe. Next weigh out the amount 
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cheaper, does just as well, and is readily dissolved in 
acids. Glalvanized iron is iron coated with zinc to pre- 
serve the iron. If the zinc begins to rust, a galvanic 
couple is formed, the hydrogen collecting on the iron, 
thus preserving it. Zinc is alloyed with copper to form 
brass ; is used in making hydrogen, and is used in 
many places where iron and tin cannot be, on account 
of their rusting. Oxide of zinc, not being attacked by 
sulphureted hydrogen, is used in making white paint 
for laboratories. — Pop. Sci. News. 



BATTEBT AND MAGNETO CALLS FOB TELEPHONE LINES. 

In the right hand figure, the telephone, T, is con- 
nected with the switch, 8, and ground as before. One 
terminal of the magneto, M, is connected with the 
ground, the other is connected with the switch point, 
b. When conversation is to be carried on, the arm of 
the switch, 8, is moved upon the point, a, thus cutting 
out the magneto, M. At all other times the arm of the 
switch, 8, is on the contact point, b, so that whenever a 
signal is given at the distant point, it passes through 
the magneto to the ground, causing the bell to sound. 
When the switch arm is in this position and the mag- 
neto, M, is turned, the signal will be given at the dis- 
tant station. 



AN INEXPENSIVE FLASH LAMP. 

of magnesium you require for your flash, then place it 
in the bowl of the pipe. Take some alcohol and satu- 
rate the absorbent cotton. When you have focused 
your subject and decided where to have your light, 
ignite the alcohol. The flame will stand up six inches 
over the bowl of the pipe. Blow through the pipe 
stem, and your exposure is made." 

♦ < » > ♦ 

zinc. 

BT OEOROE L. BUBDITT. 

Zinc, sometimes called spelter, is one of our most 
useful metals, and is widely distributed, although it 
never occurs alone. 8ulphide of zinc and carbonate of 
zinc are its chief sources, and from these compounds it 
has to be distilled. The first step in the extraction of 
zinc is to reduce the ore to an oxide. Carbonate of 
zinc heated gives oxide of zinc and carbonic acid gae 
(Zn COs = Zn O + COa). Sulphide of zinc roasted gives 
oxide of zinc and sulphur dibxide (Zn 8 -<- 30 = Zn O -|- 
SO,). 

To get pure zinc from the oxide, the oxide is mixed 
with coal and heated in a retort. The zinc volatilizes, 
and comes out of the mouth of the retort as a vapor. 
Cadmium is always mixed with the zinc, and cadmium 
vapor comes out first. It is lighted, and burns with a 
brown flame. As soon as the zinc vapor begins to 
come off, the flame changes to green. An iron cap is 
then placed over the mouth of the retort, through 
which the vapor passes, and is condensed into a fine 
dust. Gradually the cap becomes hot and melts the 
dust into liquid zinc, which runs into moulds and is 
cast into blocks. 

The process described is called the Belgian process ; 
there are two others, the 8ilesian and the English. 
The 8ilesian process differs only in the retort. The 
mixture of ore and coal is put in and heated, and the 
vapor passes out through a tube bent at right angles 
to the retort. The tube is kept cool, but not cool 
enough to condense the vapor into solid zinc. If this 
should happen, the pipe would become clogged and 
the retort would burst. In the English process, the 
retort consists of a tightly covered crucible, through 
the bottom of which passes a pipe. This pipe is 
stopped with a wooden plug, and the mixture of ore 
and coal is put into the crucible and heated. As the 
mixture grows hotter, the plug is converted into char- 
coal, allowing only the zinc vapor to pass through. 
The reaction which takes place in the furnace is, in all 
cases, 2Zn O + C = 2Zn + COj. 

The pure zinc obtained by either of these processes 
is a bluish-white metal, having a metallic luster and a 
crystalline fracture. It does not rust easily and takes 
a good polish. Owing to this polish, it is used for 
making stage jewelry. Under the most favorable con- 
ditions, however, it rusts slightly, becoming carbonate 
of zinc. At ordinary temperatures it is brittle, and 
when heated to 100°-150° it becomes malleable, and is 
rolled into sheets. The specific gravity is 7'03, and the 
melting point 412°. It is quite volatile, burns with a 
green flame, and is one of the metals that expand on 
cooling. 

Next to iron, zinc is the cheapest of the useful 
metals, and, on account of this, has a number of uses. 
It is used in the galvanic battery. In this case, pure 
zinc would be very expensive to use, and it is not eas- 
ily diMolved by a«id8. Impure amalgamated zinc is 



Aronnd the World In 72 Daja and 6 Hoars. 

" Nellie Bfy," a reporter of the New York World, lately 
completed a trip around the world in 72 days, 6 hours, 
and 11 minutes. She left New York November 14, at 
9:40 A. M., by the steamship Augusta Victoria ; arrived 
on the 22d at London ; Brindisi on the 24th ; Ismailia, 
via the Suez Canal, on the 28th ; Aden December 2 ; 
Colombo, Ceylon, the 10th ; Singapore December 18 ; 
thence to Hong Kong and arrived December 24. Here 
it was necessary to stop until the 28th, and the next 
stage was to Yokohama. Arrived at Yokohama Janu- 
ary 2 ; left on the 7th, and reached San Francisco on 
the morning of the 2l8t, one day ahead of time. The 
Central Pacific being blocked by snow, Nellie started 
for New York via Mojave, leaving Oakland, opposite 
San Francisco, at 9:2 A. M. She reached The Needles 
at 4:30 the next morning, and thence took a special 
train over the Atlantic and Pacific and the Atchison, 
Topeka and Santa Fe, by which Chicago was reached 
at 8 o'clock on the morning of January 24. From 
Chicago the trip was made by the regular train over 
the Chicago, St. Louis and Pittsburg and the Pennsyl- 
vania, leaving at 10:30 A. M. and making schedule time 
throughout. 

The train over the transcontinental route was the 
onl^ special conveyance taken over any part of the 
journey. The time from Oakland to Chicago, 2,574 
miles, was 69 hours, and from La Junta to Chicago, 
1,030 miles, 24 hours and 12 minutes, an average of 
42)^ miles per hour. It is said that on this part of the 
road 120 miles were run in 118 minutes, and that the 
rate of 78'1 miles per hour was kept up for a very long 
distance. The route taken from San Francisco was 
over 213 miles longer than the direct overland line, and 
the time made was about 11 hours less than the fastest 
regular run by the short route. 



A NEW METHOD OF ELECTBICALLT DBIVINO 
TVNING FOBKS. 
A very small weight added to the prong of a tuning 
fork is sufficient to alter its tone both in quality and in 
pitch. Hence the metallic contact piece in electrically 
driven forks has been, to some extent a defect. The 
illustration herewith represents a means of driving a 
tuning fork electrically, devised by Mr. R. Appleyard, 
of Cooper's Hill College, which leaves the prongs free. 
The fork is mounted upon a resonating box. A small 
microphone, attached to the top of the box, vibrates 
with it, and, adapting itself to the period of the fork, 
causes the current through the magnets to vary syn- 
chronically as required. The microphone consists of 
two blocks of carbon of triangular section, rigidly fixed 
to the box, and a third, of square section, which is so 
nearly balanced upon one of the V-edges as to rest but 




ELECTBICALLT OPEBATED TUNING FOBK. 

lightly upon the other. A notch is filed in the carbon 
rod at its balancing point. It is interesting to observe 
that the same microphone has served for forks of differ- 
ent pitch — tbe deep bass F and the middle A, for in- 
stance. — London {Eng.) Electrical Review. 



Uric Aeld and mental Depression. 

Dr. Haig believes there is a relation between reten- 
tion of uric acid in the blood and a state of mental 
despondency. When uric acid is present in excess, de- 
pression of mind and irritability of temper are marked, 
but give place to a feeling of mental buoyancy when 
tbe exoeas is gotten rid of.— JVeto Bemediet. 
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B£C£NTLT PATENTED INVENTIONS. 
Rallivay Appliances. 

Car Coupling. — Benning Rowell, 

Lafayette, Wie. A lever iB fulcrumed longitudinally 
above the drawbar and connected to the coupling pin, 
while a rock shaft is arranged transversely to the car, 
with a middle crank portion re&ting beneath the outer 
end of the lever, the rock shaft having a crank arm at 
ite outer end. 

Car Coupling. — Ferdinand Blauss, 

New York City. The drawhead of this coupling has 
tup and bottom apertures in which fits the coupling pin, 
formed with a cam, combined with a link having cam 
faces, between which is a bridge, there being an en- 
larged opening back of the bridge, the device being 
designed to utilize the present ordinary form of draw- 
bead. 

Brake. — Alexander F. Smith, the 

Hague, Netherlands. This is a brake for cars worked 
by cable on inclined railways, and consists of a pair of 
gripping jaws adapted to clip a central rail, the jaws 
being worked by a right and left handed screw shaft 
operated from the wheel axles, the screw shaft being 
thrown into gear as desired by means of special 
mechanism therefor. 

Brake. — Daniel S. McElroy, New 

York City. This invention consists in the combination 
with a car and ordinary car brakes of an electric motor 
adapted to operate the brakes without interfering with 
the action of the hand brakes. 



Electrical. 

Lamp Coupler or Adapter. — James 

Stewart, New York City. This invention covers a 
device for coupling or adapting a lamp having ter- 
minals formed of studs with heads to sockets of dif- 
ferent kinds, a cup-shaped disk of insulating material 
being employed, with forked springs connected with 
electrodes capable of contacting with the electrodes of 
the socket, the disk having key slots for receiving the 
studs of a lamp and guiding them to engagement with 
the forked springs. The same inventor has a further 
patent providing for the employment of a hollow 
button of insulating material containing two fiat 
curved springs with a screw-threaded peripheral band 
of metal, and with changeable contact screws, by 
means of which a lamp having terminals in the form of 
headed studs may be adapted to any of the usual elec- 
tric lamp sockets. 



mechanical* 

Tool Handle,— Everett S. Robinson, 

Patchogue, N. Y. This is a handle more especially 
designed for use with files, having a longitudinal bore 
and adjustable tool carrier, with a ring clip embracing 
the beveled end of the carrier, affording means for 
securing the file or tool in its handle with facility of at- 
tachment and detachment. 

Drill Operating Device.— John W. 

Miller, Newton Falls, Ohio. Th:s is a mechanism for 
operating well drills with an up-aud-down motion, and 
consists of a peculiar Arrangement of a pulley caught in 
a bight or loop of the drill rope, an oscillating lever 
upon which the pulley is mounted, and an eccentric for 
working the lever. 

Device fob Transmitting Motion. 

—John W. Eisenhuth, San Francisco, Cal. This is a 
portable device or crane automatically adjustable to 
the many positions a movable machine undergoes when 
following various angles or assuming different positions, 
as, for instaace, a clipping machine. 



Asrlcnltural. 

Corn Harvester.— Adolph A. Faust, 

Harold, South Dakota. This machine has a pair of 
cutter bars and finger guard bars mounted upon axles 
supported by two drive wheels which impart motion to 
the cutter bars, with devices for feeding the stalks to 
the cutters and carrying and dropping them after they 
are cut, being designed as a light and easy-running 
machine. 

Cultivator. — Otto Noack, Latiuiii, 

Texas. This is an improvement in that class of culti- 
vators whose beams and stocks are pivoted together 
and the latter adapted for adjustment at different in- 
clinations for regulating the depth to which the shovel 
or sweep enters the soil. 

Harrow. — Henry J. Ginn, Bowman, 

Qa. This is a sectional harrow having a frame com- 
posed of bars arranged at a greater or less angle to 
each other, the frame section being made integral, and 
having a particular form, whereby it is adapted for use 
in making up harrows of different contours, intended 
for ase under different conditions of the soil or crops. 



miftcellaneoas. 

Lumber Drier. — James M. Hooton, 

Avenger, Texas. This invention consists of means 
adapted to superheat steam and supply it to a drying 
chamber, to effect the removal of all moisture, sap. and 
resinous matter forced to the surface of the lumber, 
while producing a current of hot air through the kiln 
or chamber to greatly facilitate the drying process. 

Hay Press. — Abraham J. Hill, 

Charleston, Texas. This ie a double-acting press 
worked entirely from the side, whereby the horses that 
draw it to the stack yard or meadow will not be in the 
way, and is arranged for one man to put the hay in the 
two boxes, while the horse or mule has only to travel 
twenty-two feet for each stroke, the press being 
designed to form two hundred bales of one hundred 
pounds each daily. 

Brick Kiln. — John B. Griswold, 

Zanesville, Ohio. This is a kiln for burning brick, tile 
or other ceramic material in such manner that a perfect 
combuBtion of the gases and fuel can at all times be 
insured, the prodocts of combostion entering at the top 



or bottom, alternate up or down draughts being secured 
from the same furnaces. 

Automatic Pump Governor.— Hugh 

Howard, Henryellen, Ala. This governor ie more es- 
pecially adapted for use in connection with pumps to 
draw water out of mines, being arranged to work in 
connection with a reservoir, a float in which, with cable 
attachments, automatically regulate the supply of steam 
and cause the pump to work faster or slower as occa- 
sion may require. 

Steam Jet Marine Plow.— Adalbert 

Anderl, Schwandorf, Bavaria, Germany. This is an 
apparatus for forcing sidewise the swell in front of the 
head of fast-going ships by means of steam jets, pipes 
communicating with the boiler to an extended nozzle 
below the water line at the bow, and this nozzle having 
laterally projecting mouthpieces, to produce a wave 
hollow in front of the ship. 

Cap for Oil Cups.— William J. Jones, 

Franklinville, N. Y. This ie a double cap, providing 
for the filling of the cup without the entire removal of 
the cap, each cap havin,^ apertures which may be thrown 
into register to afford access to the interior, while by 
turning the upper cap the apertures will be carried out 
of register and the cup or can tightly closed. 

Removing Incrustation from 

Boiler Tubes.— James P. Karr, Monticello, Ind. This 
invention covers a process of temporarily enlarging a 
tube in opposite directions, so that incrustation cover- 
ing it will crack and fall off, while the tube will spring 
back to its original size, not being permanently en- 
larged or expanded by the procesh. 

Hoisting Machine. — Elijah Dainty, 

Coal Bluff, Pa. This is an apparatus with a frame 
having a top and bottom plate over which passes a 
horizontal endless rope provided with means for en- 
gaging a car, in combination with a vertically traveling 
endless rope adapted to be engaged by a grip and to 
support a load, the iihprovement being especially 
adapted for hoisting bricks in buildings, loading or un- 
loading vessels, etc. 

Barrel Hooping Machine. -Frank 

Glankler, Memphis, Tenn. Combined with the hoop- 
driving arms in a barrel machine is an annular platen 
interposed between the hoop and the bearing points of 
the arms, the invention being an improvement on 
machines in which vertical arms or diivers with hooks 
are made to pull downwardly the hoops upon a barrel 
resting inside the arms upon a platform. 

Hoop Retaining Attachment. — 

Leonard L. Frost, Barada, Neb. This, is an attachment 
applicable for use in the manufacture of cooper^s ware, 
consisting of a hoop support formed of a single wire 
with a flattened or elongated hoop- receiving loop, to 
prevent the accidental displacement of the hoops by 
which the staves are held to place. 

Wagon Seat Lock. — Michael D. 

Schaller, Lowell, N. Y. There is a support on the seat 
riser, a headed rod guided in the support and clamping 
the seat rail, a fulcrum piece on the clamp rod and 
below the seat, and a cam lever, whereby seats may be 
efficiently secured to wagon or vehicle bodies at any re- 
quired adjustment. 

Surface Printing. — W i 1 1 i a m C 

Robertson, New York City. This invention consists in 
the application to the zinc or other plate of a substance 
that by exposure to heat becomes insoluble to turpen- 
tine, and which provides for the printing being done 
from oil, thus converting the plate virtually Into a 
lithographic stone, so far as concerns the printing 
therefrom. 

Thermo-Cauter.— William H. Beach, 

Bridgenorth, Salop County, England. Combined with 
a thermo-cauter is a cylindrical reservoir for volatile 
liquid, the reservoir forming the handle, and having 
inlet and outlet tubes projecting axially within it from 
opposite ends, in connection with the pneumatic tube 
and with the cauter. 

Transparent Fabrics. — Leziam L. 

Perry, Peabody, Mass. This invention relates to 
making transparent tracing cloth, etc., and covers a 
novel process of subjecting the fatric, after being 
bleached, to certain sizing and chemical mixtures, with 
other treatments, and final calendering or glazing, 
giving a superior cloth which may be handled without 
cracking. 

Pointed Knit Fabric. — William 

Osborne, Brooklyn, N. Y. This invention provides 
an ornamental pointing for knit fabrics to be cut up to 
form the backs of gloves, mits, etc., which pointing can 
be easily and efficiently produced in the process of 
knitting the f abric- 

8KESAW AND ROUNDABOUT. — Arthur 

B. Clarke, Atlanta, Ga. This is a combined device 
which may be readily changed to adapt it to either abe, 
and in which the chairs may be readily adjusted to en- 
able persons of different weights to counterbalance each 
other, while the chairs may be readily turned at plea- 
sure in any desired direction. 

Window Curtain Rod. — Eli M. 

Wyant, Waterloo, Iowa. Thisisanextension rod, the 
length of the rod being adjusted to fit in a sash or 
window casing or doorway, when a lever handle is 
pressed up by the thumb, and sharp projections on end 
brackets are forced into the wood on both sides, secur- 
ing the brackets firmly in position. 

Umbrella. — Gfustav A. Linke, Brook- 
lyn, n.y. This ie an umbrella provided with spring 
•stretchers, and is designed not only to be self-closing 
and to hold itself closed, but to automatically hold 
itself open when distended without the aid of any 
special fastening requiring to be released when it ie 
desired to lower the umbrella. 

Thumb Tack.— Anthony J. Schindler 

and Karl Schneider, New York City. The head of the 
tack has a rabbeted aperture on each side of the center, 
and the thumb tack is a spring key having parallel arms 
with projections at their free ends to engage the 
rabbeted portions of the apertures on the under filde of 
the tack head. 



NEW BOOKS AND PUBLICATIONS. 

Report of the Chief of the Massa- 
chusetts District Police. For the 
year ending December 31, 1889. Bos- 
ton : Wright & Potter Printing Co., 
State Printers. 1890. 
The sanitary aspects of factories and schools forms a 
large portion of the su bject matter from which the pres* 
ent work is compiled. The thoroughness of the inspec- 
tion given to such buildings by the Massachusetts 
authorities is here evidenced in the long lists of factories 
assigned to eleven different districts of the State, which 
lists give the number of employes, their ^e and sex, 
the sanitary condition of the building, the orders for 
alterations given, and notice of compliance or non-com- 
pliance with the orders, all stated in tabular form. The 
various and general sanitary features are treated at 
length in the text, and different methods of school 
house ventilation and warming are given, with illustra- 
tions, in order tu compare their respective merits. It 
will be seen that the work belongs to the class of sani- 
tary engineering, and it will be found a valuable addi- 
tion to the literature of that science. 

Great Senators of the United 
States Forty Years Ago. By 
Oliver Dyer. New York : Robert 
Bonner's Sons. Pp. 316. Price $1. 
This little work brings vividly before the eyes the 
great men of a past generation, and the description of 
the oratorical powers and peculiarities of the great po- 
litical leaders of those days is given very well and 
graphically. The book forms excellent reading, and is 
to be commended as keeping before our minds the days 
when America seems to have been most proliHc in great 
men. 

A Text Book of Assaying for the 
Use of those connected with 
Mines. By C. Beringer and J. J. 
Beringer. London : Charles Griffin 
& Company ; Philadelphia : J. B. 
Lippincott Company. 1890. Pp. 
xvi, 400. 

The art of assaying has lately received an extensive 
development in the branch in which it is related to 
chemistry. In the present book a very extensive range 
of metals is treated. The gravimetric and volumetric 
methods and wet and dry assay are all given in detail. 
So many substances to be determined are included in 
the schemes contained in the book as to make it almost 
an analytical chemistry. It forms a very able treatise, 
although it would be improved by a more liberal index, 
which it certainly deserves. Any deficiency of the in- 
dex 18 made up for, to a certain extent, by the very ex- 
haustive table of contents. 
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15. Miscellaneous Contents: Baths in school houses.— 

Combined wood worker and moulder, illustrated. 
—The Gurney Hot Water Heater Co.--A practi- 
cal device for working window shutters, illus 
trated.— Square turned work for balusters, 
columns, etc. 

The Scientiflc American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine of Abchitbc- 
TiTRR, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Larobst Circulation 
of any Architectural publication in the world. Sold by 
all newBdealere. 

MUNN & CO.. Publishers, 

SSI Broadway, New York. 



The charge for Insertion under this head is One Dollar 
a line for each insertion ; aixmt eight words to a line. 
Advertisements must be received at ptiUicadon office 
as early as Thursday morning to appearinnext issue. 



Wanted— A thoroughly capable factory superintend- 
ent experienced in ffeneral mechanics, plant extensiun, 
etc. Only a first-class man, with clean record, need ap- 
ply. State a|£e, full particulars of experience, and salary 
wanted. M. F. R., box 65a,-New York. 

New eight-light dynamo and first-class 2 H. P. Ship- 
man eneioe, $115. E. H. fjoomis, Hamilton, N. Y. 

Wanted — Competent man to take charge of a machine 
shop buildioK special, heavy machinery. Give affe, ex- 
pertence, references, waves. Address T. R. H.. box tiOG, 
ChicaKO, 111. 

Salesmen can add to their incomes by selling onr 
(Coods on commission. Commissions to one salesman, 
who devoted only one hour daily to our soods, averafred 
twenty-five dollars per month for past three months. 
Our Koods have been on the market for twenty-one 
years, are well known, and are first class in every re- 
spect. Address " Commission," care Scientiflc Ameri- 
can, New York. 

Toy Dealers ! For rights under patent described on 
pafte 116, address J. W.. 1815 Wylie St. , Philadelphia, Pa. 

Machine tools, catalogue No. 47-B ; wood- working 
machinery, catalogue No. 52'A ; steam power, catalogue 
No. 48. Largest lines ofTered by any firm in this country. 
Send for bed-rock prices, stating exactly what you wan t. 
S. C. Porsaitb Mach. Co., Manchester. N. H. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, 111. 140 machines in satisfactory use. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, air 
pumps, acid blowers, filter press pumps, etc. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock MfK. Ca, Chicago. 111. 

Presses A Dies. Ferracute Mach. Co., Bridgeton. N.J. 

The Holly Manufacturing Co., of Lockport, N. Y.» 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests, on application. 

Tuerk water motors at 12 Cortlandt St., New York. 

Screw machines, milling machines, and drill presses. 
The Garvin Macb.Co.,Ijaigbtand Canal Sts., New York. 

Gun and Machine Makers' Screwdrivers, drop forged 
in best Tool Steel. Billings & Spencer Co., Hartford, Ct. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Hoisting Engines. The D. Frisbie Co., New York city. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester. N.Y. See illus. adv., p. 173. 

Inventions of or improvements in measuring instru- 
ments and other fine tools wanted to manufacture and 
sell on royalty. Address " Inventions," office Scientific 
American, New York City. 

Wanted— By St. Louis house an A No. 1 foundry 
foreman. lie must be thoroughly familiar with all the 
details of foundry work and capable of filling the posi- 
tion to entire satisfaction. State experience, age, salary 
wanted and reference. Address Foundry Foreman, care 
Scientific American, New York. 

Acme engine, 1 to 5 H. P. See adv. next issue. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attent'on will be paid thereto. This is for our 
information, and not for publication. 

Rererences to former articles or answers should 
give date of paper and page or number of question. 

liiQiilrlen not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all. either by letter 
or in this department, ea(m niusi take Ids turn. 

N|>eclal Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Sclentinc Amerlraii Snimlementn referred 
to may be liad at the otiice. Prict; 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

[Tllneralii sent for exanunation should be distinctly 
marked or labeled. 

(1839) C. C. S. asks: What material 
when mixed with calcined plaster will make it slow-set- 
ting ? A. Saturated solution of alum, or a mixture of 
3 to 10 per cent of ground marshmallow root. 

(1840) S. H. asks : How many grravity 
batteries (6x8) are required to produce an electro-mo- 
tive force of 8 to 10 volts ? A. You may count on one 
volt per cell. You cannot make an electric light by 
means of small motors and dynamos as suggested. 

(1841) A. D. O. asks : What is the elec- 
tromotive force and amperes of a one gallon cell gravity 
battery? Also, the voltage and amperes of 10 one gallon 
cell gravity batteries connected in series, for intensity? 
A. The E. M. F. of gravity battery ia 1079 volts, resist- 
ance about 3 ohms; 10 cells in scries would have an E. 
M. F. of 10*79 volts. By Ohm's law 

E 10-79 

— =C =0-359 ampere, 

R 30 

The amperage would be the same for a single cell. 

(1842) G. M. F. writes : Will you give 
a receipt for a good *' hektograph sui face,*' suitable for 
both seasons ? A. For the hektograph we refer you to 
our Supplement, No. 438. 

(1843) V. D. O. asks for the receipt for 
adhesive composition used for porous plasters or some- 
thing similar which can be used for sticking burlap 
bagging, etc., together? A. Ninety par<its Burgundy or 
Canada pitch are mixed with 10 parts yellow wax and 
melted together. Glue mis;ed with glycerine equal to 
one-tenth the weight of the dry glue may be used. 

(1844) H. B. S. asks how to make and 
collect oxygen gas in quantity. A. Mix together one 
part of binoxide of manganese with four parts of chlor- 
ate of potash. Heat in a retort and collect the gas given 
o£E in a gas holdec oi rubber bag. 
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(184.^) C. F. D. writes : My nickel plat- 
ing bath ie compoeed of nickel sulphate of ammonia, 
and worked splendidly in the beginningf bat soon the 
nickel coating assumed a dull gray color. How can I 
remedy this ? There is a reddish sediment in the bath, 
which I thought had something to do with this, but 
after filtering the bath there was no improvement, and 
the sediment looking like ferric oxide formed again. A. 
Your bath is probably lacking in acidity. It should 
be just acid,and show the reaction with sensitive litmus 
paper. 

(1846) R. asks : Are buildings with a 
roof of slate, iron, or steel proof against injury from 
lightning? (A. No. Are roofs of this kind ever connected 
with the earth by metallic rods? A. A metallic roof well 
connected, with the ground is a protection against light- 
ning. 

(1847) W. B. asks : Will you please tell 
me what kind of a battery I can use for a scarf pin m- 
candescent lamp? A. Use two small cells of bichro- 
mate or storage battery. 

(1848) E. H. L. writes : Please explain 
the chemical action of thenew Edison soda battery for 
phonographs— caustic soda solution, zinc and copper 
oxide plates. A. The caustic soda solution dissolves 
the zinc, hydrogen being separated by the action. The 
hydrogen goes to the copper oxide and reduces it, form- 
ing metallic copper. This prevents polarization. The 
constants of the battery are said to be as follows : R= 
0025 ohm. E. M. F. from O"? volt on heavy and O'S volt 
on light to 0*95 volt on open circuit work. 

(1849) S. T. S. writes : In the under- 
writers' rules for wiring buildings for electric light, the 
following formula is recommended as a fiux when sol- 
dering wires : 

Saturated solution of zinc 5 parts. 

Alcohol 4 " 

Glycerine 1 " 

The use of resin is repeatedly forbidden. How is the 
saturated solution of zinc in the above made, and why 
is resin so objectionable ? A few years ago, I have been 
told, the Brush Company allowed nothing but resin, as 
a flux, in soldering connections in their lamps and dy- 
namos. A. It means chloride of zinc, made by adding 
to concentrated hydrochloric acid all the zinc it will 
dissolve. Resin soldering is distrusted on copper, as 
the solder does not seem to take a good hold without 
great care. If that care is given, however, the resin 
soldering is better, as it never shows corrosion. This 
indicates the cause of the preference often awarded it. 

(1850) F. E. asks : 1. What is the diflfer- 

ence in the counumption at a burner between water gas 
2i and water gas at 19 candle power? A. No exact 
ratio can be given, as the specific gravity does not neces- 
sarily vary in proportion to the illuminating power. 2. 
Between coal gas of 18 candle power and water gas of 
24 ? A. About 6 feet of coat sas to 5 feet of water gas. 
For reason stated above this is also uncertain. 3. Also 
the difference In gravity between water gas and coal 
gas? A. Coal gas ranges from 0*4*35 to 0*475, water gas 
from 500 to 0*600. air being taken as 1,000. 

(1851) D. M. asks for (1) a good recipe 
for making a liquid ink eraser. I cannot buy one that 
works satisfactorily. A. Use a 10 per cent solution of 
oxalic acid, to which may be added an equal weight of 
tartaric acid. Javelle water is sometimes effectual. 
2. I would also like a recipe for an ink that would fade 
from the paper fifter being written a few days. A. We 
can give no really good receipt for this. A solution of 
a little iodine in weak starch solution may be used. 3. 
Have you a recipe for an mvisible ink, that will appear 
quickly for parlor entertainments ? A. Use onion or 
lemon juice, and develop by heat. 

(1853) D. S. B. G. writes : What effect 
does wind have upon a thermometer, if any ? A num- 
ber have discussed the question and fail to agree, 
some claiming to hang one in the cold still air and one 
where the wind can strike it, the one in the wind will 
register the lower degree, others claiming no effect by 
the wind. A. Any difference in temperature due to 
wind is imperceptible. 

(1853) W. P. asks : 1. How much wire 

must be used about the magnet in telephone, page 576, 
Hopkins* Experimental Physics ? A. About ^ ounce. 
2. How should it be wound — concentrated near the 
end or spread out more, thus bringing the wire nearer 
the core? A. Wmd it near the end as shown. 3. I find 
the following caution in directions for care of the Le- 
clanche battery : " Do not join with other batteries." 
What would be the result of joining in same circuit 
(say) a Leclanche and gravity cell? A. When several 
cells are ioined in series, the current of the entire series 
is reduced by a weak cell. 4. Is the resistance of a coil 
of wire inoreased when a core of iron is placed in it ? 
A. The resistance is not increased, but while the iron 
is in movement in or out of the coil, a counter cur- 
rent is induced in the coil, which opposes the direct 
primary current. 

(1854) McC. & Co. ask how to dissolve 
oil of lemon in diluted alcohol, without injuring the 
flavoring qualities of the oil. How can we make solu- 
ble extract of lemon suitable for soda sirups ? Where 
can we get a book treating on above subjects of late 
edition ? A. You are asking for impossibilities. A 
small quantity of oil of lemon will impregnate a sirup 
with its flavor, but will not form a true solution. Diluted 
alcohol will not dissolve it. Extract of lemon includes 
citric acid, soluble, and oil of lemon, insoluble in water. 
The thickness of the sirup prevents separation. We 
recommend Sulz, Treatise on Beverages, $10. 

(1855) O. A. M. asks for a recipe for 

waterproofing tents made of canvas and drilling, that 
will not make the.cloth hard and stiff. A. Pass through 
a hot strong solution of alum, and immediately after- 
ward through a similar solution of acetate of lead. Or 
simply apply a hot solution of acetate of alumina. 

(1856) W. H. P. asks how small steel 
wires are tempered. A. Pack the wires in sand or 
ashes and pulverized charcoal in a wrought iron pipe 
headed at one end. Whenheated to the proper tempera- 
ture, quickly tip the pipe over the water, so that the 
wires will plunge into the water endwise. Pack loosely, 
80 that wires and sand or ashes will drop oat together. 



(1857) N. A. says : I am making a small 

billiard table, ^ feet by 5 feet inside of the cushions. 
Plea^e inform me the proper height the cushions 
should be above the level of the table, and the size of 
ivory ball to use. Also the correct place for the cushion 
to strike the ball for best results. The bottom is made 
of 1 inch square whitewood glued together and then 
planed and made smooth. What can I use to harden 
the wood? A. A 1^ inch ball is what you require. 
Make the cushion 1 inch high, beveled under, so that 
the balls will strike just above their centers. Varnish 
both sides of the table with shellac; when dry rub the 
top smooth and varnish again. 

(1858) A. S. & W. H. M. ask for a paste or 

ingredient which they could add to ordinary fiour paste 
that will fasten a paper label on to a lacquered tin ves- 
sel so that it will nut come off; the label does not go all 
round the tin. A. We recommend a freshly made solu- 
tion of gum tragacanth in water. Alcoholic solution of 
shellac might answer if used atone, but would be ex* 
pensive. 

(1859) W. M. asks how he can find out 

the way the solution or pickle is made for tinning or 
dipping wrought or cast iron in the solution. A. 
Pickle the iron in a solution of 1 part hydrochloric acid 
to 3 parts water until all scale is removed; rinse in hot 
water, and scrub off all adhering scale and dirt, then 
immerse in a solution of muriate of zinc and ammonia 
for a few seconds, and dip in the tin bath. Make the 
last solution by dissolving zinc in hydrochloric acid to 
saturation and add one-twentieth of its bulk of sal am- 
moniac. 

(1860^ L. L. H. asks (1) for a cheap pro- 
cess for hardening a vegetable oil paint. A. As driers 
the oil may be boiled with 10 to 15 per cent of litharge 
and the same amount of umber. Some oils cannot be 
made to harden. The same quantity sulphate of zinc or 
of borate of manganese may be used in place of above. 

2. Also how to bleach the oil from a dark to light color. 
A. Expose to the sun in shallow leaden traya under 
glass. 

(1861) '* One of our constant readers" is 

referred for manufacture of hydrogen and water gas to 
our SuPFLEHBNT in which much Information on these 
subjects is contained. 

(1862) D. C. M. asks : Will you please 
tell me the voltage, amperage, and internal resistance of 
the ordinary Callaud gravity battery? A.* The E. M. F. 
of a gravity cell is 1*079 volts. The resistance may be 
taken at 3 ohms, but varies according to Ohm's law, 

£ 1-079 

— =C =0*359 ampere. 

R 3 

(1863) R. S. asks : Has kerosene oil any 

detrimental effect on machinery, when used as a lubri- 
cant? One person says it cuts, and another says not. 
How about it? A. Kerosene oil is not a proper lubri- 
cant for machinery. In the refining process, sulphuric 
acid is used to bleach and purify it, which destroys its 
lubricating qualities and thus allows the cutting of jour- 
nals and boxes. It is, however, good for cleaning gum- 
my boxes and journals. 

(1864) C. B. B. asks : 1. Experimenting 

with a small bichromate plunge battery, I find a consid- 
erable heat is produced. I have never noticed this with 
the bichromate battery; will you please state whethei it 
indicates anything wrong, and the cause of the heating? 
The battery is, one zinc and one carbon,|each two and 
a half inches wide, three-eighths inch apart, and im- 
mersed four inches in a cold saturated solution bichro- 
mate of potash with one-tenth by measure good com- 
mercial sulphuric acid added. There is also a slight 
odor, as in Smee battery. I had never noticed this in 
former batteries of the kind that I have used, and am 
puzzled to account for it. It is a desirable fault for 
some uses, as it makes the battery work a long time 
with a nearly full current. A. The heating is due to 
imperfect amalgamation, and is indicative of a waste of 
zinc. The odor is due to the escape of hydrogen. 2. 
Please state, approximately, voltage and internal re- 
sistance of a plunge battery with elements as follows, 
I want data from which to calculate resistance of mag- 
nets, etc., to be used with the same. Three carbons, two 
zincs, three-eighths inch apart. Each plate five and 
three-quarter inches wide, one quarter inch thick, and 
immersed six inches deep in the following solution: 

Water 10 ounces. 

Bichromate of potash 2 *' by weight. 

Good commercial sulphuric 

acid 1 " fiuid. 

If different proportions would do better for solution, 
please state them. A. The electromotive force is 2 
volts. The resistance varies from ^ ohm upward to IJ^ 
to 2 ohms. Try a solution made as follows: Water 8 
parts, bichromate of soda 1 part, sulphuric acid 2 parts. 

3. Does the internal resistance of such a battery vary in 
the same proportion as space between plates ? A. Yes. 

4. Is there any good method of making connections to 
carbons, other than by casting on lead or by depositing 
copper? A. Heat the ends of the carbons, and saturate 
them for about an inch with paraffin. Clamp your con- 
nections on the paraffined part. 

(1865) H. A. W. writes : Can you tell me 
anything about cooling a meat box by artificial means, 
or have you printed anything about it in any of your 
papers ? A. Mechanical cooling as a rule is only profit- 
able when executed on the large scale. In our Supple- 
ment, Nos. 85, 91. and others, you will find described 
such methods. We suggest a reference to our cata- 
logue of papers in Supplement. 



TO IKVENTOBS. 

An experience of forty years, and the preparation of 
more than one hundrecl thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un* 
equaled facilities for procurinK patents everywhere. A 
synopsis of the patent laws of the United States and all 
f oreifrn countries may be bad on application, and persons 
contemplating the secnriuK of patents, either at home or 
abroad, are invited to write to this oflSce for prices, 
which are low, in accordance with the tiimes and our ex- 
tensive facilities for conductinK the business. Address 
M UNN & CO.. office SciKNTivic AMERICAN, 361 Broad- 
way, New York. 



INDEX OP INVENTIONS 

For wbicb Letters Patent of tbe 
United States nrere Granted 

February 4, 1890. 

AND EACH BEARING THAT DATE. 

ISee note at end of list about copies of these patents.] 



Abdominal support, electro-maenetlc, M. B. 

Thomas 420,840 

Aericultural implement, J. L. Lauffhlin 420,737 

AKrlcultiiral machine, seat, G. Banks 420,430 

Air, reheating device for compressed, W. L. Jud- 

son 420,878 

Alarm. See BurKlar alarm, lllffh and low water 
alarm. Time time. 

Alkali, apparatus for recoverins, G. Seller 420,836 

Alloy, B. Golay 420,698 

Angle irons, machine for straightening, P. Hee- 

som 420,576 

AsheB, from steamboats or other vessels, means 

for discharging, R. Stone 420,613 

Awning, window, B. F. Mosher 420,U)4 

Axle box, railway car. J. Donnelly et oZ 420,778 

Axle, car, K J. Hoyt 420.624 

Axle, electric car, E. Peckham 420,546 

Axle lubricator, car, J. B. Glover 420,783 

Axle, vehicle, T. C. Munz 420.730 

Bail lock. C. A. Bryant 420,4^1 

Bale tie, J. W. Qtiswold 420,497 

Baling press, A. Allen 420,688 

Baling press, H. C. Hall 420,536 

Bar. See Harvester cutter bar. Sash bar. 

Barrel horse, collapsible, E. A. Davis 420,776 

B.asket, metallic. P. L. Jones 420,677 

Basket, portable ash, E. J. Lincoln 420.669 

Bathtub, B.F.Goodrich .- 420,599 

Batteries, appuratus for charging and discharg- 
ing secondary, W. S.Johnson 420.906 

Belt, electric. A. J. Sheffield 420,740 

Belt stretcher, P. J. G loeckener 420,782 

Belt stretcher, B. F. Mornlngstar 420,462 

Belting, T.W. Emery 420,779 

Bicycle, F. Sehrader 420,922 

Bicycle, J. L. Leeper 420,578,420,579 

Bicycle, Yost & Moore 420.766 

Bicycle bearing, F. S. Hodgman 420,722 

Blacking, spreader for liquid, A. R. Gustafson — 420,786 
Board. See Game board. 

Bobbin winding mechanism, G. Dancel 420,441 

Boiler. See Wash boiler. 

Boiler tubes, removing Incrustation from, J. P. 

Karr 420,089 

Bolt heading machine. F. Hutimer 420,915 

Bolt work, automatic. O. E. PUlard 420,663 

Book shelf, roller. E. H. Babbitt 420.898 

Boot or shoe treeing machine, C. A. Sumner 420,501 

Boring and turning machine, F. H. Robinson 420,660 

Bottle lock, A. W. Noack, Jr 420,918 

Bottle stopper, A. E. Daln 420.676 

Bottle stopper fastener, F. W. Folger 420,40! 

Bottle stoppers, machine for applying or attach- 
ing, F. W. Kolger 420,494 

Bottle washing machine, G. E. D. Baldwin 420,899 

Box. See Axle box. Compartment box. Miter 
box. Sheet metal box. 

Box fastener, H. Gillette 420,.W 

Bracket, J. J. Naylon 420,518 

Brake. See Car brake. Hemp brake. Vehicle 
brake. 

Brakestair support, D. C. Meeker 420,691 

Brickkiln, J. B. Griswold 420.684 

Brick pressing machine, G. Carnell 420,8ikl 

ffrusb, electric, J. E. Stephens 420.611 

Buckle, J. Klscher 420,871 

Burglar alarm, N. M. Powell 420,697 

Burial casket, J. D. RIpson 420,920 

Burner. See Lamp burner. 

Button, G. B. Adams 420,650 

Cable banger, W. A. Conner 420,638 

Calculating machine, B. Selling 420,667 

Calendar, J. H. Cutter 420,440 

Can. See Metal can. Oil can. 

Can ailing machine, automatic. J. Little 420,910 

Can for measuring and retailing liquids, Lewis & 

Irish 420,645 

Car brake, A. F. Smith 420,703 

Car brake, electro-magnetic, D. S. McBlroy 420,693 

Car coupling, F. Blauss 420,673 

Car coupling. King & Reed 420.540 

Car coupling, G. G. Lane 420,809 

Car coupling, B. Rowell 420,700 

Car coupling, J. A. M. Thompson 420,893 

Car coupling, W. W. Townsend. Sr 420.92.3 

Car door. E. L. Phlpps 420,465 

Car door fastening, G. W. Harris 420,656 

Car door hanger, A. B. Pullman 430,831 

Car drawhead, railway, C. & R. McAfee 420,661 

Car gear, electric, E. Peckham 420,644 

Car gear, electric street. B. Peckham 420,643 

Car ventilator, P. B. Mallory 420,541 

Car, weed mowing hand, P. Nacey 420,825 

Cars, die for the manufacture of side bearings for 

railway, C. T. Schoen 420,630 

Cars, side bearing for railway, C. T. Schoen 420.629 

Carburetor, W. Dawson 420,591 

Carding engine, J. J. Hoey 420,795 

Carriage spring, Hatfield & Chubb 4%.905 

Carrier. See Cash carrier. Harvester sheaf car- 
rier. Turner's work carrier. 

Cartridge for ordnance, J. P.Holland 420.623 

Case. See Cigar case. Packing ease. 

Cash carrier, O. J. Punches 420,832 

Cash indicator, t uller & Griswold 420,565 

Cash register and indicator. Fuller & Griswold — 420,664 

Casting, R. C. Totten 420,646 

Ceiling ventilator and centerpiece, D, O'Leary 420,542 

Chain, drive, T. Maxon 420,818 

Chair. See Rail chair. 

Chart, reading, and number stand, F. F. Matson. . 420,560 

Chisel, C. P. Bostian 420,629 

Chlorine, making, B. Solvay 480,837 

Chopper. See Meat chopper. 

Christmas tree candle holder, C. Reinhardt 420,607 

Cigar case and extinguisher, combined, J. Smith .. 420,704 

Cigar wrapper cutter, G. M. Hathaway 420.461 

Cigar wrapper cutting machine, G. M. Hathaway. 420,462 

Cigarette machine, C. G. & W. H. Emery 420,869 

Clamp. See Rubber dam clamp. 
Cleaner. See Railway track cleaner. Track 
cleaner. 

Clock, calendar, P. F.NIlson.... 420,619 

Cloth pressing apparatus, G. W. Miller 420,889 

Clothes drier, D. O. Stauffer 420.838 

Coal drill. Davis & McComb 420,442 

Coffee grinder, S. L. Cowan 420,773 

Coffee pots or similar vessels, handle for, W, O. 

Mclntlre 420,916, 420.917 

Coke oven, W. W. Anderson 420,897 



Collar pad fastener, horse, F. R. Smltb 420,892 

Combination lock, F. B. Young 420,528 

Compartment box, H. Wilson 420,5^ 

Concrete mixing apparatus, L. W. Hewes 420,453 

Copyholder, W. A. Morton 420,913 

Copying drawings. Instrument isr, R. W. Whit- 
ney 420,484 

Corkscrew, A. Gdle 430,672 

Corsets, skirt supporter for, W. Smltb 420,471 

Cot, J. P. Luther 420,813 

Cotton fiber dust and preparing the same, J. R. 

France 420,447 

Cotton openers, evening mechanism for, J. C. 

Potter 430735 

Counterbalanced forged wheel, S. M. Vauclain 420342 

Coupling. See Car coupling. Hose coupling. 

Shaft coupling. Thill coupling. 
Cracker facing and stacking machine. Smith ft 

Bright . 420,743 

Crate. D. J. Bard 420,865 

Crate, folding, W. S. Kllllngswortb 420,903 

Crushing rolls, C. G. Buchanan 420,571 

Cultivator, O. Noack 420,694 

Cultivator, W. D. Watklns 420,651 

Curtains, extension rod for window, E. M. Wyant 420,486 
Cutter. See Cigar wrapper cutter. Stalk cutter. 
Cutter for fodder, straw, etc., J. S. Peterman. Jr.. 420,734 

Dampening material, apparatus for, R. Kron 420,601 

Decorticating fibrous plants, machine for. E. A. 

Van Buren 420,481 

Dental ansesthetlc, R. A. Graham 420,663 

Dental plugger, H. Craigie 420,532 

Dental plugger, B. M. Stroud 420,746 

Die. See Screw cutting die. 
Digger. See Potato digger. 

Display stand, F. E. Wallace 420,668 

Door, metallic, B. W. M. Hughes 420,618 

Door opener, electric, G. A. Selb 420.834 

Drier. See Clothes drier. Fruit drier. Lumber 

drier. 
Drill, see Coal drill. Electric drill. Grain drill. 

Drill operating device, J. W. Miller 420,692 

Dyeing apparatus, W. D. Jones 420,877 

Dynamite, E. Judson 420,626 

Electric drill, I. B.Storey 420,600 

Electric meter, J. D Bishop 420,763 

Electric motor regulation, Serrell & Lufkin 420,4<19 

Electric regulating mechanism, Lemp & Wight- 
man 420,&S2 

Electrical conductors, staple for, L. Stlerlnger — 420,6.16 

Electrically reciprocated tool, H.N. Marvin 420.816 

Electrolier, extension. J. B. & J. F. Brown 420,652 

Electrolyzer, bipolar prostatic, R. M. Bache 420.710 

Elevator. See Uay elevator. Hydraulic ele- 
vator. 

Elevator, J. H. Clark 420,771 

Elevator controlling device, H. A. Beldler 420,760 

Elevator door operating mechanism, G. A. Whit- 
ing 420,625 

Elevator wells, device for operating the doors of, 

W.Bausch 420,856 

Elevator wells, mechanism for operating the 

doors of , O. L. Davis 420,866 

Engine. See Carding engine. Steam engine. 
Wind engine. 

Engine, F. Steinmann 420,839 

Envelope closer, D. I. Byers 420,620 

Envelopes, machine for making and printing, G. 

H. Heywood 420.TO2 

Evaporating apparatus, L. W. Tracy 420,749 

Extractor. See Spike extractor. 

Eyeglass frame. G. Johnston 420,662 

Fabric. See Knit fabric. 

Fabrics, manufacturing transparent, L. L. Perry.. 420,696 

Fan, exhaust, J. M. Seymour, Jr 420,470 

Farm gate, A. J. Mercer : 430,460 

Farm gate, W. W. Watson 420.483 

Feed roller, D. C. Sweet 420,523 

Fence, Q. J. Cllne 420,717 

Fence machine, portable, F. S. Huckins 420,800 

Fence, portable, J. R. Swickard 420,476 

Fence post, A. O. Harrison 430,587 

Fence stay, wire, L. W. Lindley 420,883 

Fences, straining device for wire. J. N. Merchant 420,819 

Fender. 11. Adler 420,853 

File, bill. M. L. B. Seaman 420.468 

Filtering oil, C. F.Baker 420.428 

Fire, solidifying colored, H. O. Frank 420,642 

Fishing rod rest, A.J.Dayton 420,692 

Flask. See Metallic fiask. 

Floor cloths, manufacturing, H. M. Steintbal 420,632 

Floor cloths, etc., machine for the manufacture 

of, H. M. Steintbal. 420,634 

Frame. Sec Eyeglass frame. Wheel supporting 
frame. 

Fruit drier, Peirce & GIbbs 420,663 

Fruit, etc., machine for pitting. A.A.Kent 420,907 

Fruit pitting machine, A. A.Kent 420,806 

Funereal carriage, R. A. McCailley 420,606 

Fur ornament, K. W. Hill 420,794 

Furnace. See Smoke consuming furnace. 

Furnace, W. H. Switzer 420,636 

Furnace roof, H. Aiken 420,487 

Gauge. See Masonry gauge work. 

Game apparatus. R. M. Pancoast 420.732 

Game board, E. Ryder 420,737 

Game table, B. Habrecht 420,786 

Gas regulator, C. P. Kolm 420,726 

Gas washer. W. T. Walker •.... 420,751 

Gate. See Farm gate. Railway gate. 

Gate, J. W. Bain 420,489 

Gate or fence, B. Gilbert 420,681 

Generator. See Thermo-electric generator. 

Generators, system of, A. G. Waterhouse 420,924 

Glycerine from spent soap lyes, recovering, C. L. 

Porter. 420,830 

Goods from shelves, device for lifting, J. H. Jeff- 
rey 420,725 

Grain conveyer, 8. B. Hart 420,788 

Grain drill, J. W. Rhodes 430,621 

Granular and powdered substances, apparatus 
for separating, dressing, and finishing, B. V. 

Gardner... 420,496 

Grindingmlll, T. O. Perry 420.464 

Hair cnrler. H.C. Guertin 420,574 

Hame, J. E. Bull 420,4:i3 

Handle. See Saw handle. Tool handle. 
Hanger. See Cable banger. Car door banger. 

Harrow, Wlardft J udd 420,848 

Harrow, combination, H. J.Glnn 420,682 

Harrow, disk, T. Maxon 420,817 

Harvester, corn, A. A. Faust 420,679 

Harvestercutter bar, L. Miller 420,638 

Harvester reel driving and adjusting mechanism. 

Miller & Elllnwood 420,627 

Harvester sheaf carrier, W. R. Baker 420,429 

Hat pouncing machine, C. W. Stevens 420,612 

Hats, machine for beating up nap on. C. A. Mal- 
lory 420.814 

H atcb door, elevator, W. Stevens 420.612 

Hay elevator and carrier, J. C. Culbertson 420,.633 

Hay press, A.J. Hill 420,685 

Hemp brake, B. A. IlartshorD 430,S7S 
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HIiih and low water alarm, J. M. Williams 420.619 

Illnge for window aa^ea, O. D. Crocker 420,439 

Hlnxe roller, Ai4 hanser, combined Kate, B. 

Ueath 420,790 

HolBtInK macUne, E. Dainty 420.6i7 

Holder. See Clirlat.mas tree candle holder. Copy 
bolder. Mop holder. Pen holder. Pen or 
pencil holder. Type holder. 

Hook and eye, B. H. Brown 420,766 

Hoop. See Metal hoop. 

IIoup machine, J. B. Dougherty 420,902, 420,903 

HoopinK machine, barrel, F. Olankler 420,683 

Hoop retaining attachment, L. L. Froat 420,680 

Uooplnff palla and tuba, machine for, R. S. Strat- 

ton 420.474 

Horse detacher, F. C. Vlckera 420,523 

Horaes, lip protector for, F. N. Fancher 420,721 

Hose coupllns, brake, E. A. Leland 420,810 

Hoae or tubing, IL O. Cheever ... 420,863 

Hydraulic elevator, R C. Smith 420,648. 420,549 

Ice cream packer, F. F. Stranahan 420,473 

Indicator. See Caah Indicator. Preaaure indi- 
cator. 

Inaulating compound, J. B. Williams 420,648 

Iron. See Sad Iron. 

Ironing macbioe, J.J. Daley 420,774 

Jack. See Wagon jack. 

Jar cloaure, fruit, l^\ Holderman 420.511 

Jewelry, ornament f{>r, W. Blaaaing 420,508 

Keys or wedges, machine for notching, P. Mon- 

charmont 420,729 

Kiln. See Brick kiln. 

Knife. See Potato peeling knife. 

Knife cylinders ends, holderfor, J. Braun 420.715 

Knife cylinders, holder for Hraoe rings of, J. 

Braun 420,714 

Knit fabric, pointed. W. Osborne 420,l!95 

Knitting machine, circular, C. Wlnterbottom 420,506 

Knitting machine, circular rib, P. W. Cochrane... 420,772 

Ijadder, folding step, N. Engquist 420,720 

Lamp adapter, electric, J. Stewart 420.705, 420.706 

Lamp burner. E. F.Trent 420,584 

Lamp fixtures, extension device for, L. IT. Orls- 

wold 420,875 

Lamp, regenerative, E. C. Hathaway 420,53S 

Lantern, F. P. Benjamin 420,713 

Latch, E.S. Wheeler 420,586 

Latch and lock combined, H. O. Hooper 420,600 

Lathe mandrel, expanding, L. H. Brightman.. .. 420,616 

Lathing, metallic, G. Hayes 420,654, 420,656 to 420,661 

Lathing, metallic, B. Scarles 420,7il8 

Lathing, sheet metal, O. Hayes 420,655 

Lemon squeezer, W. O. Dunlap 420,868 

Lifter. See Pie lifter. 

Lights, filament for Incandescent, R. I^anghans... 420,881 
Lock. See Bail lock. Bottle lock. Combination 
lock. Permutation lock. Wagon seat lock. 

Look. T. F. Keating 420.558 

Lock switch, electrical, E. N. Dickerson, Jr 42a632 

Lock trimming, J. L. Atkins 420,854 

Locket, O. B. Adams 420,757 

Locomotive exhaust pipe, C. E. Huntley 420,643 

Looms, weft tension regulating device for, Z. 

Kelley tW,644 

Lubricator. See Axle lubricator. 

Lubricator, W. P. Miller 420,911 

Lumberdrier, J. M. Hooton 420.686 

Lumber lifting machine, J. B. Nadeau .. 420,516 

Lumber, means for loading, J. B. Nadeau 420.517 

Mantel, extensible, B. Oambach 420,775 

Marine plow, steam jet, A. Anderl 420,670 

Masonry work gauge, J. T. Lambdin 420.880 

Measure, tailor's, J. Gotliard 420.418 

Meat chopper, W. W. Renkin 420,683 

Metal can or vessel, J. A. Frey 420,781 

Metal hoop, S. C. Gary. 420,!a) 

Metal working machine, Olaen &. Burns 420,827 

Metallic fiask, H. J. Phelps 420,664 

Meter. See Electric meter. 
Mill. See Orinding mill. Roller mill. Rolling 
mill. 

Mining machine, B. E. Carter (r) 11,068 

Miter box,F. V. Carman 420,530 

Money changing machine, J. N. Alsop 420.896 

Mop head, J M. Holmes 420.ni8 

Mop holder, M. H. Pierce 420,466 

Voth trap, W. C. Barnard 420.490 

.\lotlon, device for transmitting, J. W. Elsenhutb. 420,678 

Motor, R. O. Ping 420,888 

Mowers and reapers, guard finger for cutter bars 

of, J. O.Brown 420,768 

Mowing or reaping machines, sharpener for 

knives of endless cutter. J. O. Brown 420,769 

Nail plate feeder, J. M. Edson 420.492 

Nitro cellulose and preparing the same, insoluble, 

J. R. France 420,446 

Nitro cellulose and process of manufacture, solu- 

ble, J. R. France 420.44S 

Nnraing nipple, J. B. Fowler 420,651 

Oil can and filler, B. W. I.uce ... 420,812 

Oil or other vessels, cap for, W. J. Jones 420,688 

Ores, separating the valuable portions of the tail- 
ings produced in the treatment of, R. B. 

Booraem 42a432 

Organ stop action, combination, R. Callender 420,435 

Packing and lubricant, combined, C. B. Thomp- 
son 420,477 

Packing case for coffee, etc., L. J. Richards 420,736 

Pan drivers, adjusting collar for, T. A. Washburn 420,762 
Paper box making machine, Cushman & Taylor... 430,1)01 
Paper, compound for parcbmentlzing, B. An- 
drews 420,615 

Paper cutter attachment, J. F. McAfee 420,823 

Paper into geometrical forms, machine for cut- 
ting, S. Wheeler 420,524 

Pen, fountain, J. T. Wilcox 420,504 

Penholder, discharging. Hooper & Moore 420.799 

Pen or pencil holder and supporter, C. A. Higin- 

botom 420,793 

Perforating device, C. J. Olasler 420,5.16 

Permutation lock, C. E. Johanson 420,626 

Permutation lock, A. H. Van Pelt 420,841 

Piano tuning pin, IL Muller 420,914 

Picture, surpriae, C. Nelson 420,.582 

Pie lifter, L J. Pettit 420.546 

Pillow or body support, adjustable, M. A. Camp- 
bell 430,860 

Pin. See Piano tuning pin. Safety pin. 

Pinions, automatic machine for cutting small, T. 

F.Sherldan 42a836 

Pipe. See Locomotive exhaust pipe. Stand pipe. 

Pipe or cable supporting device, H. W. Brown 420,767 

Pitman connection, C. E. Hewett 420.791 

Planer cutter head, Bopp & McCort 420,669 

Planter, corn, J. G. QlHson 420,652 

Plae* ic material from plates or pads, machine for 

stripping dried, H. M. Steinthal 420,613 

Plastic material upon traveling surfaces, machine 

for running, H. M. Steinthal 420.e)l 

Plow.L. B. White 420,587 

Plow and cultivator, combination sulky, 1. W. 

Stevena 420,472 

Ptaw.HdahUl.WUrtftJoU mta 



Pole, vehicle, H, A. Burt 420,434 

Poat. See Fence post. 

Potatodigger.J.B. Fellows 430,578 

Potato digger, C. H. Thomas 420,502 

Potato peeling knife. W. Frane 420,780 

Precious stones, combination setting for, J. F. 

Morse 420,499 

Press. See Baling press. Hay press. 

Pressure indicator and recorder, W. H. Bristol.. . 420,570 

Printing, lithographic, W. Brings 420,765 

Printing machine, Carney Si Dixon 420,436 

Printing machines, feeding mechanism for cylin- 
der, C. B.Cottrell 420.621 

Printing recorder, W. S, Burroughs 420,617, 420.619 

Printing, surf ace, W.C. Robertson 420,698 

Protector. See Trunk corner protector. 

Pump governor, automatic, H. Howard 420,637 

Punch, check, O. W. Mallory 420,728 

Radiator, F. Clare 420,437 

Radiator, hot air, B. W. Wells 420,846 

Rail chair, H. F. Cox 420,438 

Railway conduit, electric, D. E. Johnson 420,804 

Railway cross tie and rail fastening, metallic, S. 

L. Wiegand 420,486 

Railway gate, V. A. Crandall 420,866 

Railway signal, electric, O. W. Boss 420,858, 420,859 

Railway tie, J. B. Wilson 420,895 

Railway tie and chair, 1. Brown 420,674 

Railway track cleaner, A. Day 420,640 

Railways, mechanism for depressing cables at 

crossing of cable, F. O. Stallman 420,650 

Reaper, mowing and harvesting, C. Marick 420,458 

Recorder. See Printing recorder. 

Recerding instrument, electrical, F. B. Wood 420.860 

Recording numbers, device for, W. S. Burroughs. 420,618 

Reel See Sand reel. 

Reels, automatic step motion for, O. Carpenter. . . 420,770 

Refrigeration, electric, M. W. Dewey 420,641 

Register. See Cash register. 
Regulator. See Oas regulator. 

Rheostat, W. Thomson 420.89) 

Rivet, I. G. Piatt 420,828, 420,829 

Rocking horse, galloping, O. W. Wade 420,844 

Rod. See Sucker rod. 
Roller. See Feed roller. 

Roller mill, F. Beall 420.507 

Rolling mill, H. C. Kriete 420,498 

Roof for drying sheds, P. Goldrick 420,784 

Roofs, ridge and hip covering for. Toner & Carroll 420,707 

Roundabout, F. W. Allcbin 420,758 

Rubber, apparatus for use in restoring, N. C. 

Mitchell 420.821 

Rubber dam clamp, Johnson & Hill 430,876 

Rubber stock, apparatus for washing, Mitchell & 

Sharpies 420.515 

Sad iron, J. RIst 420,564 

Safety pin, R. T. Lewis, Jr 420,811 

Sand reel, D. J. Thayer 420,476 

Sand sifting machine, Jackson & Reese 420,466 

Sash and casing, window, LewandowskI & Zall- 

kowskl 420,457 

Sash bar, window, W. Henderson 420,510 

Saw for cotton gins, sectional, H. V. Scattergood. 420,666 

Saw handle, crosscut, M. E. True 420,479, 420,480 

Saw jointer, J. B. Randall 420,547 

Saw tooth, insertlble. R. J. Bole 420,857 

Saws, mltering attachment for circular, E. 

Schmits 420,739 

Sawing machine, compensating gang, A. J. Wil- 
cox 420,849 

Scalping and grading device, A. Hunter. 

420,723. 420.802, 420,803 

Scoop, wire, W. D.Rowland 420,608 

Screen shaking mechanism, E. G. Bailey 420,711 

Screw cutting die, F. N. Gardner 420.904 

Screwdriver attachment, M.J. Bartlett 420,4^11 

Seat. See Agricultural machine seat. 

Seat spring detachable, J. H. White 420.483 

Seesaw and roundabout, combined, A. B. Clarke .. 420,716 

Separator, D. Cochrane 420,718 

Sewing machine feeding mechanism, J. Forbes... 420,695 

Sewing machine rotary looper, B. Hall 420.449 

Sewing machines, revolving hook for, N. Wheeler 420,847 

Shafting coupling, F. O. Landon 420,808 

Shaft support, adjustable, E. E. Devoll 420,693 

Shaping machiries, tool feeding device for, Sturte- 

vant* Clark 420.746 

Sheet metal box and die therefor, C. A. Morning- 
star 420.912 

Sheet metal crimping machine, F. M. Leavitt 420,fi02 

Shingle, metallic. Toner i, Carroll 420.706 

Shutter fastener, L. W. Merriam 420.461 

Sign for lamps, street, T. Cocbeu 420,675 

Signal. See Railway signal. 

Signals, apparatus for electrically recording, F. 

B. Wood 420,852 

Signals, electrically recording, F. B. Wood 420,851 

Smoke consuming furnace, W. L. Drake 420.534 

Snow plow, J. H. Russell 420.467 

Soda alum, making, E. Auge 420,488 

Soldering anparatus, G. W. Melotte 420,469 

Soldering tweezers, M. Greer, Jr 420,874 

Sower, seed, Hamilton & Hull 420,460 

Spike extractor, L. Martin 420,603 

Spinning machines, condensing trumpet for, F. P. 

Baldner ... 420J06 

Spinning spindle support, C. D. Robinson 420,666 

Spring. See Carriage spring. Beat spring. 
Sprinkler. See Water sprinkler. 

Square, beveling, J. T. Oelancett 420,443 

Stalk cutter. Murphy & Mitchell 420,681 

Stamp canceler, S. A. Miles 420,680 

Stand. See Chart, reading, and number stand. 

Display stand. 
Stand pipe for supplying water to railway engines, 

H. F. Probert 420,889 

Steam engine, single acting, N. Chandler 420,862 

Steam trap, J. Morehead 420,822 

Steel, carbonizing, C.Jones. 420,639 

Stirrup, O. Valentine 420,686 

Stocking, J. Whittle 420,754 

Stopper. See Bottle stopper. 

Stove ovens, rotary slide for, P. M. Russell 420,891 

Stove, smoke burning. E. R. Weston 430JXS 

Sucker rod, J. O.Teflt 420,748 

Sulphur, apparatus for subliming, C. Dubois 420,719 

Switch. See Lock switch. 

Tack, thumb. Schlndler & Schneider 420.702 

Table. See Game table. 

Tablet or indicator, information, J. B. Bamet 420,712 

Telegraph, autographic, J. H. Robertson 420,833 

Telegraph, quadruplex, T. A. Edison 420,694 

Telegraphy, multiple, E. J. P. Mercadler 4203S4 

Thermal cut-out, G. Farrell 420,444 

Thermo cauter, W. H. Beach 420,673 

Thermo electric generator, C. S. Bradley 430,764 

Thermometer, oven, F. Allen 420,568 

Thill coupling. Fowler* White 420,686 

Thill coupling, G. C. Lumley 420,614 

Thill coupling, E. Westenhaver 430,816 

Thrashing machine, B. Holt 420,612 

Tie. See Bale tie. Railway cross tie. Hallway tie. 
Tila.J.Pat«Mi .......; 4a8iT» 



Time alarm and Indicator, electric. C. A. Randall. 420,890 
Tongs and dray, combined skidding, H. &. J. K. 

Pangborn 430,7.33 

Toel, H. Bamett 420.671 

Tool handle, B. S. Robinson 420.699 

Toothpick, A. O. Corey 420,6.tl 

Tops, etc., appliance for spinning, F. E. Williams. 420,755 
Torpedoes, auto-mobtle mooring apparatus fur, 

S.Coleridge 420,864 

Toy, F.Oakley 420,463 

Toy, J. Wallace 420,709 

Toy dray, F. H.Harris 420.787 

Track cleaner, A. Day 420,639 

Trap. See Moth trap. Steam trap. 

Trunk corner protector, S. S. Arnold 420.759 

Tub. See Bathtub. 

Turner's work carrier, F. W. Taylor 420,614 

Type holder, B. B. Hill 420,464 

Typewalting machine, Fairfield * Francis 420,870 

Typewriting machine, A. Von Brandls 420.843 

Typewriting machine. G. W. N. Tost 420,iffr 

Typewriting machines, stem key for, G. W. N. 

Tost 420,566 

Umbrella, G. A. Llnke 420,690 

Valve, balanced slide, F. 1. Freeman 420,495 

Valve for dash pots, escape, F. Phillips 420,887 

Valve for fuel gas pipes, safety, C. Wahl 420,750 

Valve, hydraulic elevator. W. H. Hultgren 420,801 

Vaporizing liquid hydrocarbons and supplying 

the vapor to burner?, C. M. Holllngsworth 420,797 

Vehicle brake, J. W.Martin 420.816 

Vehicle running gear, B. F. Fieshman 420,872 

Vehicle running gear, E. V. Overman 420,606 

Vehicle steering gear, B. F. Fieshman 420.873 

Vehicles, transporting and distributing, W. W. 

Kimball 420,456 

Velocipede, R. M. Keating 420.805 

Velocipede, F. Newhouse 420,826 

Ventilating halls, rooms, or other interiors, appa- 
ratus for. D. G. Hoey 420,796 

Ventilator. See Car ventilator. Ceiling ventila- 
tor. 

Vulcanlzer, C. A. Davis 420,590 

Wagon jack or. shaft holder, convertible, C. D. 

Townsend 420,478 

Wagon seat lock, M. D. Schaller 420,701 

Wagon wheel, B. McGovern 420,663 

Wash boiler, J. M. Watson 420,753 

Wash boiler, J. H. Whitmarsh 420,526 

Washer. See Gas washer. 

Washers, machine for making spiral, H. A. Har- 
vey 430,667 

Washing machine, J. H. Carrlger 420,637 

Washing machine, H. W. Cook 420.589 

Washing machine, W. H. H. Small 420,742 

Watch bow fastener. Shoots &. Carpenter 420.741 

Watch, stem winding, J. Raiischenbach 430.919 

Water heating apparatus, J. D. Kutz 420,807 

Water sprinkler. KIslnger & Stiebel, Jr 420,879 

Weigher, grain, S. B. Hart 420,789 

Wells, strainer for tube, S. H. Dickerson 430,553 

Wheel. See Wagon wheel. 

Wheel supporting frame, W. P. Bettendorf 420,761 

Wheels, manufacture of rubber-tired. Southard 

* Klauser 420.609, 420,610 

Wind engine, W. B. McCalla ... 420.824 

Windmill, T. O. Reeme 420.520 

Windmill, M. O. Saggau 420,921 

Window screens, etc.. frame for, E. C. Hussey 420,724 

Wire colling device, O. Lehberger 430.909 

Wire, etc., machine for covering, Davis &. Scott, 

Scott. Jr 420,777 

Wire rods, colling, F. G. Tallman 420,747 

Wire straightening and cutting machine. J. W. 

Griswold 420,609 

Wood pulp, manufacturing articles from, W. 

Booth 420,763 

Woodworking machinery, G. A. Oncken 420,886 

Wrench, R. Dodson 420,867 

Yarns, device for the manufacture of union and 

fancy, W. C. Whitehead 420,669 
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Inalde Paffet each Inaertlon « - - 75 centa a line* 
Back Page, each Insertion - • • S1,0U a line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per a ate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication ofBce as early as Thursday morn- 
ing to appear In next Issue. 



DESIGNS. 

Sewer grate, H. A. Palmer 19,636 

Staking tool, B. Rivett 19,637 

Stool, piano, M. Tonk , 19.(38 

Sunshade, C. Falclmaigne 19.635 

Watch case, T. Benfield 19,634 



USE ADAMANT WALL PLASTER 

It is Hardv Denne* and Ad- 
hesive. Does not check or crack. 
It is impervious to wind, water, 
and disease germs. It dries in a 
few hours. It can be applied in 
any kind of weather. It is in gen- 
eral use. Licenses pranted for the 
mixing,u8inK. and sellioff. 

Address ADAMANT MFG. CO. 

309 E. Genesee r^t*, 

Syracuse. N. V» 




ICEHOUSE AND COLD ROOM.— BY R. 
G. Hatfield. With directions for conBtnictlon. Four 
ensraTlngs. Contained In Sciextib-ic American Sup- 
plement, 39> i^rlce tO cents. To be had at this office 

and of all newsdealers. 




"Star" 

Foot Lathe 

Swings 

9x25 in. 



Screw Cut- 
ting- Auto- 
matic Crosi 
Feed, etc 



LATHE 




Scroll SawB, 

Circular 
'^awB.Lathei 
Mortigeri. 



Seneca Falls Mfg. Co,, 695 Water St.. Seneca Falls, Ni Y. 



SEBASTIAN,MAY&GO'S 



Improred Screw Cuttisj 



LATHES 



Foot& 
Power 



Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama- 
teurs' outfits. Lathes on trial. 
Catalogues mailed on application 
16S W. 8dSt., Cincinnati, O. 




DOES YOUR PATENT PAY? 

if not, you should send for circular of book ** How to 
Make a Patent Pay," by a successful Inventor. Treats 
on how to Invent, how to interest capital, how to esti- 
mate the value of a patent, how to sell patents, on form- 
ing companies, forms for licenses, etc. Price %\% 
J. F. DAVl!«iON & CO., 130 Broadway, N. Y. 



We have recently Issued a priced Catalogue of 
MINING, TUNNELING A QUABBTING HACHINGBT. 



This is a large volume, nrolusely illustrated and com- 
piled with the view of placing intelllKently before the 
public FnctN and Ftffurea relatluK to Equipment, Cost, 



and Operation of IVIinIng, Tunnelins:, and Quarry- 
inir Plants. It will be mailed free to any one Inter- 
ested, p^ engaged in ROCK EXCAVATION or 



COAIPREHSED AIR. To others It win be sent on 
receipt of 50 cents In stamps. 

INGERSOLL-SERGEANT ROCK DRILL CO. 

Mo. to Park Place, New York, tr. 8. A. 



ROCK DRILLSm. 

AIR COMPRESSORS & 

GENERAL MACH INERY roR gl 
MiNINcTuNNELING."'"' '' _ 

RAND DRILLCo 23 Park Place newyork' 



TRADE MARKS. 

Baseballs, bats, caps, and belts, Stelner & Cumen.. 17,505 

Butter, cheese, exiEs, and lard, C. H. Saunders 17,496 

Cement, hydraulic. Keystone Cement Company.... 17,487 
Cement, Portland, Keystone Cement Company, 

17,485, 17,486 

Cheese, W. W. Smith & Co 17.499 

ClKars, Manchester Clfcar Manufacturing Co 17,491 

Clothluff and f urnlshlnff Koods, men's, N. Snellen- 

burif & Co 17,500 

Disinfectants, Boston Chemical Company 17,474 

Drllllnff, Stavert, Zteomala & Co 17,504 

Dyes, coal tar, H. Kohnstamm & Co 17,488 to 17,490 

Flour. S. L. Marshell 17.492 

Germ and insect destrQyer8, S. Cabot 17,175 

Gin, whisky and, brandy, Holland & Company 17,481 

Lard. Hand Brothers 17,481 

Lard, T. M. Sinclair & Co 17,503 

Medical preparation for the cure of germ diseases, 

G.W. Dunn 17.477 

Medicinal elixirs, G. Gulatb 17.480 

Medicine, blood purifying. J. T. GUlett 17,478 

Milk and cream, F. F. Wood 17,502 

Mineral water, Bellbrook Magnetic Springs Com- 
pany 17,472 

Mineral water. Gourd & Tournade 17,479 

Paper, J. R. Crompton & Brothers 17.476 

Remedies for dyspepsia and malaria. Whitehead 

Brothers 17.501 

Remedy for rheumatism and similar ailments, M. 

B. Bates 17,4n 

Rooflns fabric, Silicon Textile Rooflnff Company. 17,4i)e 

Rubber goods, Boston Rubber Company 17,495 

Shotguns. H. Boker & Co 17,482 

Shotguns and rifles, H. Boker & Co 17,483 

Soap, laundry. Shaker Soap Company 17,497 

Tonic bitters and remedy for nervousness. Rich- 
ford Chemical Co 17,494 

Washing powder, J. T. Reynolds 17,493 

Whisky, B. Block k Sons 17.473 



A Printed copy of the specification and drawing of 
any patent in the foregoing list will be furnished from 
this office for 25 cents. In ordering please state the name 
and number of the patent desired, and remit to Munn & 
Co., 361 Broadway, New York. 

Canadian Patents may now be obtained by the 
Inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of f40 
each. If complicated, the cost will lie a little more. For 
fall Instmotloni ftddress Hnnn & Co.. Ml Broadway, 
New Terk. other forelicn patuiU may alBO be Obtained. 



Owing to dissolution of partnership, 

C. H. DE LAMATER & CO. 

have closed their extensive manufactory at the 
toot of West 13th Street, New York, disposed of 
Hot Air Pumping Engine and Steam Pump busi- 
ness to the De Lamater Iron Works (incorpo- 
rated 1889), and to close out the remainder, offer 
for sale a very desirable lot of lathes, planers, 
drilling:, shaping, slotting, boring, cutting off, nut 
tapping, bolt cutting, and milling machines, gear 
cutters, emery tool grinders, screw machines, \lses, 
lathe and planer tools, drills, taps, and a variety of 
small tools, boiler punching and shearing machines, 
with lot of small tools, anvils, sledges, tongs, 
blocks, rope, bolts, nuts, washers, packing, pipe, 
fittings, brass valves, bar iron and steel, steam 
hammers, and three Eider cut-off engines. 



TOOL AGENTS WANTED 
in everv SHOP ir( the Uni ted States. 

-- Send lOcJor (atsiogue. stationery 6c. -"^ 
THE FINEST OF MECHANICAL TOOLS A SPECIALTY. 
. C.B.JAMES. 98 LAKE ST. CHICAGO. 



ODELSAeTal 

T. F. WELCH, 

8 Medf ord Street. 



LIGHT 
WORK. 

Circular Free, 
BOSTON. 




Cheap 



Do it yourself. Cir- 

cular presses. Size 

^^ • ^ e A for small newspa^- 

JrlfllT.lTlfi^Pe^ ***■ Every. 
* ^ J-»^ IJ ■ 1 ■ 6£ thing easy, printed 
rules. Send two stamps for Catalogue to 
ELSEY & CO., nieriden, Conn. 



CATALO&UES FREE TO ANY ADDRESS 




to^^ 



.V3^N^\M^V^^\^'%\^■%^<S^<S%^ 



JAMES B. EADS.— AN ACCOUNT OF 

the life and labors of this eminent euKlneer. With a 
portrait. Contained in Scientific American Supplk- 
MKNT. No. 59'^. Price lO cents. To be bad at this 
office and from all newsdealers. 




^Fora 
^^ BOO 

Sfdfir 



Deeacs so to soo tons. 

"too to. by Hand or Power. 
For almosteTerr purpose reqalrlnK prassape 
BOOMER & BOSCHERT PRESS CO. 
Stud f>r 166 Weit Water Street, 

STraene. N. T.i D. •. A. 
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A New and Important Book on Sttam Engi/neering. 

Le Van's Oreat Work on 
The Indicator. 



The Steam Engine 
THE INdTcATOR. 



JUST READY. 



THE STKAM ENGINE ANI> THE INDI- 
CATOR: Their Origin and PrORresBive Development, 
including the Most Recent Examples of Steam and Gas 
Motors, together with the Indicator, its Priiii-iples, its 
Utility, and its Application. By William Babxet Le 
Van. Illustrated by 205 engravingB, chiefly of Indica- 
tor-Cards. 469 pp., 8to. 

Price $4.00, by mail, free of postage to any address in the 
tvorld. 

CONTENTS.— I. Introduction. II. Who Invented the 
Steam Engine? III. Heat and Work. IV. Expansion. 
V. The Indicator. VI. The Action of Steam in the 
Cylinder of an Engine. VII. Horse Power. VIII. Dia- 
erams showing the Action of Steam in Steam Engine 
^llnder. IX. Correct Indicator Dia«rams. X. Steam 
Expansion Curves or Pressure of Steam In Cylinder. 
XI. Comparative Indicator Diagrams. XII. Steam 
Jackets. Xlll. Varieties of Steam Enrines. XIV. Gas 
Engines. XV. Automatic Cut-OfT vs. Positive Cut-Off. 
;XVr Miscellaneous. Appendix, index. 
' ^^"An iUustrated circular of 6 pa es, quarto, qivin the 
full tabu of contents, -iiAth specimens of the engravings of 
this vcdiiable book, %mU be sent free of postage to anyone in 
any part of the world, who u^l send us Us address. 

By Our new revised Descriptive Catalogue of Practical 
vand Scientific Books, &6 vages, 8uo, and our Catalogue of 
Books on Steam and the Steam Engine., Mechanics, Machi- 
inery, and Dynamical Engineering, and other Catalogues, 
^the whole coveHng every branch of Science applied to the 
Arts^aswellas a circular of ^' Va/n elevens English and 
American Mechanic," sent free and free of postage to any 
one in any part of the uxrrld who vnll fv/mish his address. 

HENRY CAREY BAIRD A CO., 

INDCSTRIAL PUBLISHERS, BOOKSELLERS |£ IMPORTERS 

810 Walnut St., Philadelphia, Pa., U. S. A. 



liMITECTnRiL BS 



Useful, Beautiful, and Cheap. 

To any person about to erect a dwelling bouse or sta^ 
ble, either in the country or city, or any builder wishing 
to examine the latest and best plans forachurcb, school 
house, club house, or any other public building of high 
or low cost, should procure a complete set of the Archi- 

TBCTS' AND BUILDERS' EDITION Of thfi SCIEXTIFIO 

Aherican. 

The information these volumes contain renders the 
work almost Indispensable to the architect and builder, 
^nd to persons about to build for themselves they will 
find the work suggestive and most useful. Thej contain 
colored plates of the elevation, plan, and detail draw- 
ings of almost every cla^s of bulldtntt, with specifica- 
tion a.id approximate cost. 

Eight bound volumes are now ready and may be ob- 
tained, by mail, direct from the pabltshers or from any 
newsdealer. Price, 93.00 a volume. Stitched In paper 
covers. Subscription price, per annum, $2.50. Address 
aad remit to 

MUNN & CO., PnbUshers, 

361 Broadway, New York. 



THEFRED'K CRANE CHEMICAL Co 

' SHORT H! LLS, N. J.-BOX 9IAt " 

ZAPONS. BRUSH i DIP. L&CQIIERS.VARNISH. SHELLRCS.BLACKS. BRILLIANT i DE 
JAPANS, MR DRYING. ENAMELS, TRANSPARENT. FOR METAL AND WOOD. PROOF AGAIN' 



REMINGTON 




STANDARD TYPEWRITER. 

Gold Medal-Paris Exposition, 1889. 

Wyckoff, Seamans & Benedict 

387 BROADWAY, NEW YORK. 



TYPEWRITERS 

Send for New Illustrated Catalogue describing all Ma- 
chines. Largest stock in America. 
New or Second - hand Typewriters of all makes. 
Machines Rented in any part of the cou/ntry. Supplies in 

abundance. Prices the lowest. 

NATIONAL TYPEWRITER EXCHANGE, 

161 La Salle Street, Chlcaso, 111. 



YEAST: ITS MORPHOLOGY AND 

Culture. By A. Gordon Salamon, F.C.S.— A valuable 
and iDtetesting series of lectures, giving the natural 
history, morphology, and physiology of the yeast plant, 
and demonstrating the deep philosophic interest and 
great commercial Importance that their study presents. 
Illustrated with 36 engravings. Contained In Scientific 
American Scppli';ment, Nos. 67!I» 6HO, 681, 
68*i, 683, 684, 68^, and 686. Price 10 cents each, 
or 8U cents for the series. '"•-■- 
from all newsdealers. 



To be had at this office and 



OTTB motor. 



PERFECT 

POWER 

For Any Purpose. 

Send for Catalogue. 

CHICAGO WATER MOTOR CO. 
88 Lake Street, Chicago, III. 




IS YOUR LIFE SAFE AT HOME? 




Now is the season 
of the year when 
yourhouse is shut up 
and you are liable to 
breathe impure air 
from a iacli of suf- 
flcient ventilation. 
This breeds disease, 
and is absolutely 
dangerous to those 
who do not get plen- 
ty of out-door air. 

Everv Family 

should have the 
Sherman * K.init* 
Vaporizer. This 
simple and inexpen- 
Blve device purifies 
the air in every place 
indoors. 

It Never Fails. 

Especially needed in 
Schools and Church- 
es. Send for partic- 
ulars. 



SHERMAN "KING'f VAPORIZER CO.tChlcopee Falls, Mass. 




STEEL TYPE for TYPEWRITERS, 

Stencils, Steel Stamps, Rubber 
and Metal Type Wheels. 

New Yoi-k Stencil Works, Mfrs. 

100 Nassau Street, New York. 




Hoskins' Patent Hydro^)aH)o& 
BLOW-PIPE 



AND ASSAY FURNACES. 

No dust. No ashes. Cheap, 
effective, economical, port- 



^:^^«iiy«!ililiiBI|Jlii,liH;^... 



able* and automatic. 
Send for Price List. 
W. HosMnB, 81 S. Clark St., 
Boom 50. Chicago, III. 



T 



HE PENNA. DIAMOND DRILL & MFG. CO. 

BIRDSUORO, PA«, Builders of High Class 
Steam Engines, Diamond Drilling and Genera) 
Machinery. Flour Mill Rolls Ground and Grooved. 



ON WOOL AND FUB, THEIR ORIGIN, 

Structure, Chemical and Physical Properties, and Com- 
position.— Appearance of the two fibers under the mi- 
croscope, chemical composition, action of acids and 
alkalies, scouring agents, or a new process of cleansing 
recently patented by Messrs. Singer* Judell. With 21 
illustrations. Contained In Scientific AHsaicAN 
8UPPI4EMKNT, Nos. 697 and 698. Price 10 cents each. 
To be had at tnie office and from all newsdealers. 




When writinff to ua please mention Sonarrmc Augbican. 



NOW READY. 



Jj xperinjer^tal ^ ciei^ce, 




BY Geo. M. Hopkins. 

740 Pages. 680 Illustrations. 

* 

PRICE, by mall, postpaid $4.00 



SEND for FREE ILLUSTRATED CIRCULAR and 
Table of Contents. 



MUNN & CO., Publishers, 

§mtt as Mt Mtntifk ^mttUm, 

361 Broadway, New York. 

pi'opoHalsfor Boiler Tube** for tbe Mare Island 
■ Navy Ynrd.— FebruarylO, 1890.— Sealed proposals 
endorsed *• Proposals for Boiier Tubes fOT the Mare 
Island Navy fard, to be opened March 16, 1890," will be 
received at the Bureau of Provisions and Clothtne, 
Navy Department, Washington, D. C, until 12 o'clock 
noon, March 15, 1890, and publicly opened immediately 
thereafter, to furnish at the U. S. Navy Yard, Mare 
Island, California, 64U boiler tubes for the U. 8. ti. 
"Alert." Blank forms of proposals will be furnished 
upon application to the Bureau Commandant, Mare 
Island, or the Navy Pay Office, San Francisco. Cal. The 
articles must in all cases conform to the naval stand- 
ard, and pass the usual inspection. Tie bids decided by 
lot. The Department reserves the right to waive de- 
fects or to reject any or all bids not deemed advanta- 
geous to the Government. 

JAMES FULTON. Paymaster General, U. S. Nat^. 

S3 PRINTING PRESS, ^r^p^i 

logue fco* two stamps. Kelsey & C'o.» Meriden, Conn, 



WO DELS & LIGHT M.ACHINERY. INVENTIONS DEVELOPED. Seiiil for Model Circular. Jones Bins. £ Co.. Ciirti, 0. 



2nd 



MACHINERY II 



N. Y. Mach'y Depot, Bridge Store 16. Frankfort St., N.Y. 

Lightning TTell-Sinking Mftchinerr. 

Makers of Hydraulic, Jetting, Revolr- 
k 1 — : Artesian, Mining, Diamond. ToolSf 
. jll8& Prospecting. Engines. BoUerSt 
, Wind Mills, Pumps, etc.. Soed ok 
k Triau An ENCYCI^OPBOIA of 
ItOOOSngravinga.Earth Stratlflcar 
•^ "-^n. Determination of Miner- 
als and Quality of Water, 
i Gives Iiight, finds Oold. 
Mailed for £& cts. 
Qas Book S& cts. 
The American 
Wenworku, 
ALRORA. ILLS. 




OIL WELL SUPPLY CO. Ltd. 

91 & 93 1¥ATER STREET, 

FlUsburgh, Pa., 

Manufacturers of everything needed for 

for either Gas, Oil, Water, or Mineral 

Tests, Boilers, Engines, Pipe, 

Cordage, Drilling Tools, etc. 

Illustrated catalogue, price 

lists and discount sheets 

on request. 






ARTESIAN 

Wella, Oil and Qas Wells, drilled 
by contract to any depth, from 60 
toSOOOfeet. We aliso manufacture 
wid furnish everything required 
to drill and complete same. Port- 
able Hone Power and Mounted 
Steam Drilling Machines tor lOO to 
matt. Sendecentstorillustrated 
catalOKue. Pierce Artesian 
and Oil Well Supply Com 
80 Beaver Street, New York. 



I Ferforatml Electric Biiltli 

FOR 

SWIFT RUNNINfl MACHINERY. 

Write for Descriptive Catalogue to 

CHAS. A. 8CHIEREN & CO. 

4S-S1 FERRY ST., NEW YORK. 




Trus Boop DriTiag. 



BARREL, KEB, 

Hogshead, 

AND 

STAVE MACHINERY. 

Over SO varieties mann- 
f actured by 

E. & B. Holmes, 

BUFFALO. N.Y. 



nj:oi>:Es 



Experimental Work, Light and Special Machinery to 
order. N. ERLANDSEN, 107 Klvington St., New York. 



m 



CLARK'S NOISELESS RUBBER WHEELS. 
. Absolutely prevents splintering and wear- 
ing of floors caused by useof iron wheels. 
Adapted for Trucks, Boxes, Bankets, Tables 
nd work of every kind in Mills, Warehouses, 
etc. Also furniture casters. Gataloeae free. 
CkO.r. Clark B*xL WUdMr L^eki^OmB. 



DETECTIVES 

We want a man in every locality to act as Private De- 
tective under our Instructions. Particulars free. Cen- 
tral Detective Bureau, Box 195, Topeka, Eans. 




The LnnkGDhelmer Brass Mfg. Co. 

CINCINNATI, OHIO. 

Write for Catalogue and Prices of Regrlnd- 
Ing Qlobe Valves, Gate Valves. Pop Safety 
Valves, Sight-Feed Lubricators, and Glass Oil 
Cups, etc., etc. 



ADVERTISER IS OPEN TO BUY OR TO 

*■- work on Royalty the British Patent of any good 
Invention. Buys also Novelties of all kinds. Bankers' 
references. Correspondence and samples solicited. 

T. M. CLARKE, ROMILET, MANCHESTER, ENGLAND. 



CHICAGO NICKEL WORKS. 

MAXUFACTTUHSRS OF 

Sohn's Patent Foot Rest, 

And Other MetalSpecialties. 

We make a specialty o f manufacturing 

on contract ali kinds of metal articles. 

small machinery, etc. Have the target 

nickel-plating works in the west. Obtalii 

i our estunateon work andsubmitmerito- 

_ riouspatenteformanufactureandsale. 

CHICAGO NICKEL WORKS, g3&95 E. Ohio St Chicago 




INVENTORS and others desiring new articles manufac- 
tured and introduced.address P. O. BoxS6. Cleveland, O. 



eBBSTOS I'li'f! Pelt CoTerlnga, 
^9^ BO I %/9 Packings, Sneatblngs,&c. 

, The CHALMERS-SPENCE CO., Mfrs. 

'4t9-4SS 8th Street, East River. N. Y. 



HOW TO MAKE DYNAMO ELECTRIC 

Machines.— By Geo. M. Hopkins. With drawings toscale 
and full directions for constructing dynamos ot different 
sizes. The small machine is intended tor experimental 
purposes. Will heat from 1 to 6 inches of platinum wire, 
produce the electric light, decompoae water rapidly, 
magnetize steel, ring a large gong; give powerful shocks. 
operate Induction coils, and will, for temporarv use, re- 
place 8 or 10 Bunsen cells. Contained in SUPPLKMENTS 
161 and 599* Price 10 cents each. The larger ma- 
chine produces eight 16-candle lights or one powerful 
arc lignt. Can be arranged as a series, shunt, or com- 
pound wound machine. Can be run for ashort timeby 
two or four men. Requires one horse power for con- 
tinued running. Best engravings of dynamo ever pro- 
duced. Details of every part shown. Wi nding of arma- 
ture and field magnet plainly illustrated. Any intel- 
ligent person with the aid of thesedrawingsand instruc- 
tions may make useful, durable, and effective machines. 
Contained in Supplement 600. Price 10 cents. 
MUNN & CO., Publishers. 361 Broadway, New York. 



The i^oeh Patent File, for preserving newspapers. Mag- 
azines, and pamohlets, has been recently Improved and 
price reduced. Subscribers to the Scientific Ameri- 
can and SciBNTivic American SuppLEMKNTcan be 
supplied for the low price of $1.50 by mall, or 91.25 at the 
offlce of this paper, Heavy board Pldes; Inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. Address 
MUNN & CO., Publishers S0IENTIFI0AUBBICA17. 



ICE-BOATS — THEIR CONSTRUCTION 

and management. With working drawings, detail, and 
directions in full. Four engravings, showine mode of 
construction. Views of the two fastest ice<«ailliie boats 
used on the Hudson river in winter . By H. A. Horsfall, 
M.E. Contained in Scientific American Suppls>- 
MENT, 1. The same number also contains the rules and 
regulatlona for the formation of ice-boat clubs, the sail- 
ing and managem ent of ice-boats. Price 10 cents. 



BAHNES'A A PAT. FOOT POWER MAGHINERT. 

I feel so highly pleas- 
ed with your veloci- 
pede Foot Power with 
seat, that T wish to 
add my testimony to 
its superiority. I did 
not expect to like it, 
but having used the 
"Velocipede Power, I would have nothing 
else. It so greatly lessens the fatigue of 
using foot power, in fact, it may be said to 
bealmost without tatigue, and is a steadier motion. I 
only wish I had known of it sooner. Send for catalogue. 
W. F. & J. BARNES CO., 999 Ruby 8t^ Rockford, 111. 




ilMPERIAL^'*^'^ **"'''^^"""^ iQcta. I 



CLUB of 1 4 postpaid for $ | bill. 
^Uaricti Ijinen, Cards, Papers, Everything. 
KewAtrents make BIG Money. TemiH Free. 
Thalman Ufir. Co., No. 810 Bait. St.. Balttmoire, Hd. 



USEFUL BOOKS. 

Manufacturers, Agncniturists, Chemists, Engineers, Me- 
chanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to them. Address, 
MUNN Sc CO., 361 Broadway, New York. 



THE BEST LIME KILN KNOWN 

or no pay. C. D. PAGE, Rochester, N. V. 



AGEIITS WWTEOrufcrliSl's'^H'pSVrffT^ 
opportunity. Oeo. A. Scott» 84S Broaawayt N. Y. 




TtaemoBtsncceasful fabricator 
for Loose Pulleys In use. 
VAN OUZEN'S PATENT 

LOOSE PULLEY OILER 

Highly recommended by those who 
have used them for the past two 
years. Prices very reasonable. Every 
user of machinery should have our 
" Catalogue No. 56 ;' ' sent free. 
Van Duzen &. Tift, Cincinnati O 



DEAP 

P^.^^^l CI 



JESS * HEAD NOISES CUREI b7 
Peck's INVISIBLE TIWUIAR EAR 

CUSHIONS. WtaUpera heard. Com- < 

fortable. Succes8fulwhereall RemediesrAtii. Ills.book& 
prooCs free. Address r. MlBl'OX. 88S Brwdwsj, New York. 



RING PA CK ING 

SI SPECIALLY ENOnftSEL- r-^P. HIGH SfftO ENr-iNt; 

,uAR?TO ERIE RUBSER 00 ERIE P^ U.S A 



F 



n D fi A I C ^^® Machinery, Tools, and Patents 
Un VHLCi or the right to manufacture the 
best Keyless Itock invented. 

GRIFFIN LOCK CO., Franklin Falls, N. H. 



Uf AUTCn 111 a Stove Foundry of medium size, a 
fwAn I CU Foreman of Wood Pattern Shop. Must 
be competent to originate design and draft stoves, and 
be acquainted with modem practice. Correspondence 
confidential. Apply, stating age, experience, and salary 
required, to W. O. E.* care of "Metal Workbr,*' 
66 Duane i^^treet, New York. 



%W/ \ NTED.— One Assistant Draftsman and one Pat- 
*• tern Maker to work on fine machinery. Young men 
preferred. Address ELGIN NAT'L WATCH CO., 
Elgin, 111., giving reference, age, and past experience. 



¥NVKNTOR"*!— We make anything you want from a 

* Screw to Complete Working Model. Inventions per- 
fected, details worked out, drawings made. Repairs. 
Circulars sent. A. J. W^bed & Co., 92 Fulton St., N. Y. 



TO INVENTORS !"PATENTS,^at^» 

and Copyrights. Affency Office for ITAIjY— Rome 

B.fVia Cavour 191. I.. GATTA. Highest references. 

English correspondence 



We make a specialty of manufacturing and selling 
adTPrtisinir aoveUips. We buy patents in this line, 
or manufacture and sell on royalty. We employ a large 
number of bright agents. Correspondence solicited. 
Wilbur Publishinq Co., 541 TbeKookery, Chicago. 



TIJC DATPllTft fo^* ^11 countries of two 
nE r H I en I V moHi bnportnnt inTen- 
tions— Moment Railroad, Street Horse-Car Brake- 
are for sale. Administrations, Corporations, and 
Capitalists are particularly requested to investigate. Ap- 
ply to R. THIELE, Berlin, Mendelsohn 8tr.2, Germany. 




I Penberthy Automatic Injector. 

5 Cost less than others and do equal work. 
■^ Lift 20 feet and work from head as well. 
Restart themselves and require no watch- 
ing. Will lift through hot pipes, work 
25 to 150 lbs. pr essure. Parts remov- 
able without d isconnecting, al so in- 
terchane:eable. Send for pamphlet. 
Penberthy injector Co., Detroit, Mich. 
Donegan k. Swifts, 171 Fulton St., 
New York. 
Parit & Tidcy, San Francisco. 
L. M. Rumsey Mfg. Co., St. Louis. 

Jhe S cientific H inerican 

"PUBLICATIONS^FOR m. 

The prices of the different publications in the Unlt«il 
States, Canada, and Mexico are as follows : 

RATES BY MAIL. 
The Scientiflc American (weekly one year . $3J)0 
Tbe Scientific American Supplement (weekly), one 

year &D0 

The Scientiflc American, Spanish Edition (monthly) 

one year 3.00 

The Scientiflc American, Architects and Builders 

Edition (monthly), one year 2.50 

COMBINED RATES. 
The Scientiflc American and Supplement, . . $7.00 
The Scientiflc American and Architects and Build- 
ers Edition 5.00 

The Scientiflc American, Supplement, and Archi- 
tects and Builders Edition 9.00 

Proportlonat€ Rates for Sice Months. 
This Includes postage, which we pay. Remit by postal 
or ezpreas money order, or draft to order of 

MUNN & CO., set Broadway. N«w Y«ih» 
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''^dpcrtiecmcnte* 



Inside I'aiie. each inseri ton - - - 7. *» cents aline, 
■lack Paffc* ench inHenlon - > - SI MO a line. 

The above are chartfes per asate Ime— about eidht 
words per line. This notice shows the width of the line, 
and is set in a^ate type. BnirravinKS may head adver- 
tisements at the same rate per asate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
Intf to appear in next issue. 



V heeling is Belter than Walking. 

Victor Bicycles 

Are Better than Any Others. 
Catalogue hree. 

(herman Wheel Co., IHakers, 

Chicopee Falla, Mags. 

THE MODERN ICE YACHT. — BY 

Gro. W. I'olfe. A new aud valuable paper, contatnlni? 
full practical directioDH and speciflcations for the con- 
strnetinn or the fastest and best kinds of loe Yaohtsof 
the latest, most approved forms. Illustrated with en- 
gravings drawn to scale, showing the form, position, 
and arrangemeut of all the parts. Contained la Scien- 
tific AMKKICAN SUPPI-EMKNT. No. 6i4. PHce 10 

cents. To be had at this office and of all newsdealers. 





25c 



FOR THIS 
STAMP. 



25c 



Send us 13 two cent stamps and 
we will send you by Mail one or these 
Beautiful Self-Inking Stamps, with 
Your Name, Ink, Box, &c. Pofitoaid. 

CONOLLY&Co. Rochester.N.Y. 



NEW KODAKS 

" You press the button, 
we do the rest." 

\Seven New 
Styles and 

Sizes 

ALL LOADED WITH 

Transparent 
FUtns. 

For sale by all Photo. Stock Dealers. 

THE EASTMAN COMPANY, 

Send lor Catalogue. ROCHESTER, N. Y. 




SATES ROCK 



tJL 



& ORE BREAKER 

Capacity d p t o 1 50 yards per boor. 



Has produced more ballast, roatl 
metal, and broken more ore than 
all other Breakers combined. 

Send for CataloKues. 

GATES IRON WORKS 

30 C So. Clinton St.. 

CHICAGO. 



TO BUSINESS MEN 

The value of the SciKNTiPic Ahbeucan as an adver- 
tlsluK medium cannot be overestimated. Its circulation 
iB many times greater than that of any similar Journal 
now published. It Koes Into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he nas when he 
advertises in the scientific American. And do not 
let the advertising a^'ent influence you to substitute 
some other paper for the SCIENTIFIC American, when 
Belectin»r a list of publicatiunti in wutca yuu decide it is 
for your interest to advertise. This Is frequently done, 
for tne reason taat tne auent KetB a larger commission 
from the papers havinii a small circulation tkuin is allow- 
ed on the Scientific American. 

For THteR see top of flrst column of this page, or ad- 
dreu inUNN Sc CO.. Pablistarra, 

301 Broadway, New York. 

"^he ghanbler 

Water /AOTOR 

as adapted for blowing 

ORGANS. 

Automatic, Noiseless. 

Send for Circulars. 

Howard Bros., Buffalo, N. Y. 




HOME-MADE INC DBATOR.— PRACTI- 

cal directions for the munuf acfure of an effective Incu- 
bator that has been carefully tested and found toper- 
form all that may be reasonably expected ; with direc- 
tions for operating. W^lth 4 figures. Contained in Scl- 
SNTiFic Amkkican Supplkm knt. NO. ti30. I'ricelO 
cents. To be had at this office and from all newsdealers. 



MAGIC LANTERNS 



'^'■^ -,FaB<JENTERTAlNMENTS 

LAN T ERN Slid es Colored &Uncoior£d 

cl^IlTlQUEEN&CO. 



PATENTS! 

MUSSUS. MUNN & CO.. in connection with the publi- 
cation of the Scientific American, continue to ex- 
amine improvements, and to act as Solicitors of Pateuts 
for Inventors. 

In this line of business they have bad /orty-one yenrs' 
eirperience, and now have un^quaUd /acuities for the 
preparation of Patent Drawings, Speciflcations, and the 

Srusecutibri of Applications for Patents in the United 
tates, Canada, and Koreign Countries. Messrs. Munn & 
Co. also at tend to the preparation of Caveats, Copyrights 
for Books, liabel 8, Reissues, Assmnments. and Reports 
on Infringements of Patents. All businesb intrusted to 
them Is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of chartre.on application, con- 
taimignilllnformation about Patents and bow to pro- 
owe them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infrlngem^ts, As- 
signments, Rejected Cases. Hints on the Sale of Pa- 
tents etc 

We' also Bend, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showlDK the oost and method of becurlDR 
patents tn all the principal countries of the world* 
niJNN tc CO., Solicitors of Patenta, 

3«1 Broadway, New York. 
BRANCH OKFICsa.— No. 62! and 624 F Street, Pa- 

«IOe BoUdtoR, oMT Ttb auttt, WMiiiDgtoo, D. C. 



Asbestos Sectional Pipe Covering 




A Non 



Conducting Covering for Steam and Hot Water Pipes, etc. 

READlLiY ATTACHED OR REAIUVED BY ANY ONE. 

We are prepared to take contracts for applving Steam Pipe and Boiler Coverings in any part of the United States, 

80LE HANUFACTCRERS OF 

H, W. Johns' AabestOB [•llllboard, Sheaibinita, ButldlnB Felta, Fire-Proof Paints, Liquid 

Paints, Asbestos RooflnK, etc. 

87 Maiden Lane, New York. CHICAGO. PHILADELPHIA. LOHDOH. 



miMIJAiCYCLESI 

I - o ifoTNA ml s r 

IaDIES' f*^° GEfiTLE/AEf^'S 

I Safeties, Iande/aSafeTFesJ 

i-TRlCYCLES.-l 



HIGHEST GRADEQNLYl 




-CatauO-^e^fREEI 



S cientific gook gatajogue 



RECENTLV PL HUSHED. 

Our new catalogue containinfT uver 100 paKes, includ- 
ing works on more than fifty different subjects. Will be 
mailed tree to any address on application. 

MUNN & CO., Publishers Scientific American. 

361 Broadwny, New Vork. 



COMPTOMETER 

Al 1 ARITMETHICAL 
nLL ....PROBLEMS 

Solved rapidly and accurately 
by using the Complometer. 
Saves 40 per cent, of time. 
Entire relietfrom mental strain 
Adapted to all commercial and 
tcientilic computations. Send 
lor circular. 



FELT & TARRANT MFG. CO., S2-56 linnols St.,Chlcam. 




COPPtR TUBtS. -t. 









M A Uf Q Wanted 50,000 Sawyers O A IMf M 
^^#%wvOand Lumbermen toO#%vv^^ 

A send u s thei r full address for a copy of Em- _ 
erson's t^" Book of HA W8. We are first A 
to Introduce Natural Gas forheatlnKand ff% 
W tempering iSaws with wonderful effect up-» a« 
on improvinft their quality and toughness, wlf 
enabling us to reduce prices. Address 

e EIY1ER8UN, SMITH <& CO. (L.til.), C 
O Beaver Falls, Pa. O 



'""^ The MOTOR of 19th CBNTUBF. 

Can be used Any Place, to do Any 
Work, and by Any One. No Boiler! 
No hire ! No Steam ! No Ashes ! 
No Gauges! No Engineer! A per- 
fectly safe Motor for all places and 
purposes. Coat of operation about one 
cent an hour to each indicated horse 
power. For circulars, etc., addresB 

Keiiabuity, Charter Gas Engine Co, 

Simplieitj , Safetf. P. O. Box 148, SterllnDf, III* 




EXPLOSIVES.— A VALUABLE AND 

elaborate paper by W. H. Deerlng, on the subject of 
chemical explosives, giving the composition and proper- 
ties of the leading varieties. Contained In Scikntifio 
Ahbkican Supplement. No. tf98. Price 10 cents. To 
be bad at this otBce and from ull newsdealers. 



GompleteSteamPump 

\ 10 Sizes FROM*? TO $75 



f T\ •t%:°''Water5upplyTanks, 

/ANl)uZENiFt^T.REj;uMPs^..To 

• <9oL.E Makers* ^^-descriptive. 
(^ncinnatlO. J^*« 




IBESZjTFZSTG- 

For CONTEYOUS, CAltRIERS, DRIVING BEL.T8, 

For the handling of Coal, Ores, Grain, Sand, Clay, Brick, Seeds. Chemicals, eto. 

Send for 1S90 Complete outfits for bandling material of all kinds furnished, 

lllus. catalOKue. y^e JEFFREY MFC. CO., 179 E. 1st Ave.,Columbus,0. 



PULLEYS HANGERS, ^«°^^ V's'^owir '*''^' 
FRICTION CLUTCHES. ^- «sc :^. s:r.ow i^r. 



■axtIs. 



'Ictoe* 97. 




HARRISON CONVEYOR! 

Grain, Coal, Sand, Clayjan Bark, Cinders, Ores, Seeds, &c. 

SELLECK&CO 



COWVEYOW. for 

Handling: 

aiS^iS. I BORDEN 



u^u>r1,rs, I Chicago, IIL 



SEATTLE 



The*'Oueen 
City'^^and 
Metropolis 
of the New 
State of 
Washington 

l«''or Illustrated Descriptive Matter write to the Lead- 
ing Real, 
Estate 
and Fi- 
nancial 
Brokers 
Seattle. 



yytcumotd^Concn/^ 



FOR LINING WALLSjiioV's'fi 

AND FLOORS TO PREVENT V| V> V^U^^P CO 
WARMTH ESCAPING »»A^ ». V, ^^ 01^=^0°^- el 



warmth escaping 
oeadening 
SOUND, -r 




mmiClilllEllTElLlliECO. 

95 (MILK ST., BOSTON, MASS. 



This Compajly owns tbe Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877. No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or i r s licensees responsible for such 
unlawful use. and all tbe conseqaencefc 
thereof, and liable to suit therefor. 




THE PHONOGRAPH.— A DETAILED 

description of the new and Immnved form of the pho- 
nograph Just brought out by Kdlson. With 8 engrav- 
InKS. Contained Tn Sctentipio A^iebioan Supplk- 
HBNT, No. 633. Price 10 cents. 1V> be bad at this 
office and from all newsdealers. 
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^WiTH Oil lamps have no e(Jum 
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EASTERN PRICES GUAf\ANTEEO 

L. MANASSE 

88 MADISON '^CHICAGO ILL 



POP SAFETY VALVE 

WATER RELIEF VALVE 
IMFEOVED STEAM GAQE 

STEAM ENGINE INDIOATOE 

Single Hell rhime WbiHtle* and all Instruments 

used In connection with Steam, Air and Water. 

&ole Agents for Clark's Linen Fire Hose. 

NEW YORK. LONDON. 

CROSBY STEAM GAGE k VALVE CO. 1%.?^:%^ 




CUTLER DESK 



BEST IN THE WORLD 

A. CUTLER Sc SON, 

, B Li F F A L I' . N . r . U . S . A 



WEITDIITER PATENT FURNACE. BOILERS OF EVERY DESCRIPTION. 

IDE AUTOMATIC ENGINES. TneUon and PorUble Engines. 





Established 37 years, iuid at present the 
largest Elevator Works in the world. OTIS 
BHOTHERS &, CO., General , OfiSces, 38 
Park Ro'w, New York City, and branch 
offices in nearly every principal city on 
the globe. Elevators for Passengers and 
Freight. They are smooth-running, eco- 
nomical, and above all SAFE. 



W«>VS.«tt\*i'M;t. L.S. GRAVES ftSSN ROCHESTER.N.Y. ' 
BRANCH OFFICES IMJIEWYOHK.BOSTON.ST LOUISHofelTIOlIi 



KWPIWRIER 

Catalogue free. Address Typewriter Department, 
POPE MFG. CO., Matters of Columbia CrcleB, 



Boston, New Yorlr. ChlcaRn. 




NICKEL 

electrTputing 

APPARATUS 

AND 

MATERIAL 

HANSON, VAN WINKLE4C0 

NEWARK. N J 
a? LIBERTY ST N Y 



T li 



ESTABLISHED 1M46. 

The most PopDlar Scientific Taper lo the World. 



Only S3.UU a Year, incluiUns I'oataffe. Weekly. 
5tj Numbers a Vear. 



ThiH wiflely circulatpd and splendidly illnstrated 
paper Is pub ished weekly. Every number cdntainsslz- 
teen papes of useful information and a large number of 
orieinal engruvlnjrsof new inventions nnd discoverlen. 
representinK Knglneering Works. Steam Maciiinery, 
New Inventions. Novelties in Mechanics, Manufuctures. 
Chemistry, Electricity, Te egraphy. Photography, Arcbl- 
tPi ture. Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. 

TeriiiB of SiibBcrlption.— One copy of the SCIKN- 
TiFir American will be sent for one year—SZ numbers- 
postage prepaid, to any subscriber in the United States, 
Canada or Mexico, on receipt of clii-ee flolliira by the 
publishers; six months, $1.50; three months, $1.00. 

Clubfi.— Special rates for several names, and to Post 
Masters. Write for particulars. 

Tbesafest way to remit is by Postal Order. Draft, or 
Express Money Order. Monoy carefully pliiced Inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make allorders,drafts. etc., pay- 
able to 

l>^TJi>n<T <5e CO., 

361 Broadway, New York. 



Scientific American Supplement. 

This Is a separate and distinct publication from 
The SoiKN'TiFio Amebican. but is uniform therewith 
In size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE Scientific Ahbbicak Supplbhent Is published 
weekly, and Includes a very wide range of contents. It 
presents tbe most recent papers by eminent writers In 
all the prlnsipal departments of Science and tbe 
Useful Arts, embracing Biology. Geclogy, Mineralogy, 
Natural History Geography, a rchseology. Astronomy, 
Cbeiiilstry, Electricity, Light. Heat, Mechanical Bngl- 
ueerlng. Steam and Elallway Engineering, Mining, 
Ship Building, Maiine Engineering, Photogrnphy, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amuiuit of fresh 
and valuable information obtainable in no other pub- 
lication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are Illustrated 
and described In the Suppr,EHK.\T. 

Price for the Si'Pi'i.KMENTfor the United States and 
Canada, $5.00 a year, or one copy of the Scientific Am- 
BU1CAN and one copy of the SiTi'PLEif knt, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check, 

>IUNN Ac Co., 3«l Broadway, N. V.. 
Publishers SciBNTiFic Ahekican. 



Manufactured by FOUNDRY it MACHINE DEPT., Harrisburg, Pa., U. S. A. 



Building Edition. 

The Sciextiftc Ahebioan Architbctb* and 
Builders' Edition Is Issued monthly. $2.50 a year. 
Single copleB. 25 cents. Forty large quarto pages, equal 
to -about two hundred ordinary book pages; forming a 
large and siriendld AlaKazine of Architecture, rich- 
ly adorned with elegant plates in colors, and with other 
fine engravings; Illustrating the most Ihterestlcg ex. 
amples of mudern Architectural Construction and 
allied subjects. 

A special feature is the presentation In each number 
of a variety of the latest and beet plans for private resi- 
dences, city and country, Including those of very mod- 
erate cost aa well as the more expensive. Drawings In 
perspective and In color are given, together with full 
Plans. Specifications, Sheets of Details, Estimates, etc. 

The elegaoce and cheapness of this magnificent work 
have won for it tbe Larcest Circa In linn of any 
Architectural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 

PRINTIige INKS. 

THB " Sc lentifle American " ie printed with CHAS. 
ENXU JOHNSON & 00.% INK. Tenth lod Lom- 
bard Bta.. Phil*., and n Bow 8t„ opp. Dune St., N, T, 
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